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(57) Abstract: Disclosed are thiadiazoline derivatives represented by the general for- 
mula (I): (I) [wherein R 1 represents a hydrogen atom or the like; R 2 represents a hydro- 
gen atom, -COR 5 (wherein R 5 represents a lower alkyl, etc.) or the like; R 3 represents a 
lower alkyl or the like; R 4 represents an aryl or the like; A represents -(CHJa- (wherein 
n is an integer of 1-6) or the like; and B represents -NR 6 R 7 (wherein R 6 and R 7 may be 
the same or different and represent hydrogen atoms, lower alky Is, etc.) or the like] and 
pharmacologically acceptable salts thereof. 
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jRr/v^r/w^ifSr^f) ftif&^U R 3 tt®SPVi'*/i'fc£&£U R 4 liT!) 
-/nfcifSr«U Alt- (CH 2 ) n - (s£(k nf*l~6<E>Sfc£^-f) fc*f& 
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&ffi$rW 

^* • =* 5 i/a i/X (Biochem. Biophys. Res. 

Commun.h 2 6 3i, 3 9 8^ (1 9 9 9^)]„ 

Mm^mt^tmx^<iE^mm^Mvxhwmm^mi-r 0 m*.&. 
tern l^w^&s knmfrZo 
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M|^i/W-^77^^ (Eg 5) £X m4k±.i%ft£tltiy-77T^ V- 
^^1-5M^^^->Vc7)-oT'fe5 0 Eg.5 fe**mm&(DWm i &ft*Xh'oX, 

2*<Dmt$i%(Dm^*mmLx+ %k%fa^®m$^ mw-m^/u 
tc2^(om^(Dmx^ : 747'^y^^m^i^ m^<o- i^^-r^) t^m±^ 
is^t^r ~tx\ mmfcuzftmu w.m^mmwm^mm^m^-'r^z.b^ 

^^,ttTv^5 0 i<D«t g 5 (Dmm^^^xn, ^ft^Alll^#mi»$#J 

£JlV^cfc h»<D^^P^^^^$tbTVN-5 l±/y (Ce 1 1), 8 3t N 1 
15 9 i? (1 9 9 5f); i?**-1rA' • if? • -fe/U -'^ *n ( j . 
Cell Biol.), 15 9 7 5.^—^ (200 0#) ; 1 7 

t % 4 3 9^ (1 9 9 9f)L 

t hE g 5m^^eic^mi^^jfflb«ii^w^$^TVN^ c-fe/v 

(Ce 1 l) x 8 1 1 5-9^-v 5 (1 9 9 5^)] 0 l^fftGe nB a nk 

accession n umb e r : X 8 5 1 3 7\ NMO 0 4 5 2 3, 
U3 7 4 2 6 b LX4t#) J f'-*-*-X\Z.%m&tlX^Z>o t hE g 5 fc.ffiiite#i* 

t^3t^-7^7^ • $"7 • f-J ^l/is— X-^-y -a— ji^ji— (P r o c. 
Natl. Acad. Sc,i. USA), 9 6i, 910 6^— S? (1 9 9 9f) ; 

MJ— (Biochemistry), 35t, 2 3 6 5^-v* 
(1 9 9 6^)]"tlP!«l©#ife*fflV\ ^liS^V^m^^fct hEg 5©N^c 

im^mm u e g 5 Km-z&w&mvr& zv&.&mimtiTim&ishx^ 

(J. Biological Chemistry), '2 7 6|, 2 54 9 6 
*J (2 0 0 1^) ; SrKX hV— • ^^"P^- (Chemi s t r y& 
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Biolog yh 9# N 9 8 9-<— S? (2 0 0 2^)L 

^■^a^/W- 7*7^- .^-^.f-^oz^e/^-X-^-y-^.— ^^.^i— (P r o c. 
Natl. Acad. Sci. USA), 9 9f, 446 5-<— (2 0 0 2*£), 
US6414121B1]. 

(Mo n a s t r o 1 ) 1^4 =^>^ (Science), 2 8 6^, 9 7 
(1 9 9 9#)L ^i/y i/^ft (WOO 1/9 8 2 7 8); 7*i~?'Ti?l<H 
%fc (WOO 2/0 5 7 2 4 4), MJ7x-/^^yiif (WO0 2/ 
0 5 6 8 8 0), i?K Kntry 5^^fl^ (WOO 2/0 7 9 1 4 9, WOO 2 
/079 1 6 9) feW5i^|lTV>5 0 

^r^T^y^^^uT, mmm*x?y h6 (s tat 6) mmt 

2000-2 2995 9-5§\ WOO 1/5 6 9 9 4#) Q jftS?£f£, ACE 

PlWSt£&£W1-5&<£k&bHT^£ [W09 3/2 2 3 1 1f, #P*f§fjg6 2 

-5397 6-§\ r/i"t^'^y^77^ i/*u*>r%iJA" yy-^j (J. 

Bangladesh Chem. Soc), 1 9 9 2^ 5#, 127^], 
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stf<d (i) - (34) fcHi-5. 

(1) (I) 



r 4 i*ik& t> u < ##gm©T y l < Kftw&o&mmm&m u 

Ate, - (CH 2 ) a - .(^ nttl~6©if^t) £fcte3; (I I) 



(II) 




(I) 
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(1) Ajo*- (CH 2 ) n --e&9, n&l*tc}±2X'h%t% 
B\t s — NR 6 R 7 R 6 «7km^*fcii:«T/V'^^b, R 7 teg& 

{S^T/l^K -COR 8 K^, R^tm^mT/^^ «i.U M)7/ktP 

g^^b<f^gmO»^S*fe(i-NR 9 R 10 R 9 *5<tT^R l0 « N 

-OR 11 (5£«K R n fttM7/^/K. IIt)l<|^i|©||ft7^; 
-SR 12 (5£4> % R 12 W:|WBR ll fcraifc^;fc*K 

CH = NR 1 3 (^«t< s R 13 (it Kn 3f$/£ fc t> b < tt2NI*0>4ffift7Vl'=« 

**U 

(i i) Afr- (CH 2 ) n --C*>'0 % 'n*S3~0'<O«Sfc-C*)Si.t, 
Bft-NR 14 R 15 {5£<K R 14 *5i:^R 15 fiP-^fcl«^oT, zK^^ S 

<tt#«ft©Ty-^ fifcU<«»«iI v -COR 16 Kt, R 1 
(5*«K R 1T *5.fctfR 18 W:, P-Sfc^ot, **jgF5K S&*>L<te#g 
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v -^*t£teu&hL<\-±#m&v>&mmm*miri!)\ ^tmr 1 7 1 r iB imm 

/V^^-T^, £fcfcj:R 20 £ R 21 ^iit5l»t-itC^oTlt!) U 

<i«©ii!ii»it5) zm-ri &m-tib\ ntcteR i4 bR i5 tmm 
-or 22 c^ x R z2 \mmR i \mmx*hz>), 

-SR 23 (5^ R 28 ttlW|BR 11 tPI|S-e*)-&), 
— CH = NR 24 (5£>K R 24 fiBUlBR 13 tlRiaT^5) -fc&U. 
(i i i) A#5£ (11) -C^tl, 

(3) R 2 ^-cOR 5 (*ft s R 5 \*mmkmmx*h%) t?fc5 (.1) (2) 

(4) R 5 3Mffi&7/v^T?&5 (3) mftv'T-TitT^y >mm&&tc\$z<D 
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(5) R 5 ^t e r t -^/^T'fcS (3) W&Wf-TVTV V 

(6) RS&ffl&7'l'*frT+h5 (1) ~ (5) <D^-ftlfr\Z.&M<Z>77*JT*S 

(7) R 3 ^ter t-^fvl^TfcS (1). ~ (5) ©V^f^h/jWCiBfjO^TS? 

(8) R 4 t< ft^f H©7!J -/K'fe^ (1) ~ (7) E^Tft^fc 

(9) R 4 ^7x=/VT^ (1) ~ (7) <D^'ftlfr\Z.m < $,<D3-T*J7yry V 

(10) A#- (CH 2 ) n - (5£<K nlifEi^it^S) T-fcS (1) ~ 

(11) iiiSl*fcW:2*e*>« (1 0) IB^O^T^Ty y V^^fcfi^ 

(12) BiS-NR 6 R 7 (5£<K R 6 *3<tt/R 7 «^^MlBi:^aT*$>5) 

(i 3) Rtfrykmm^hz (i 2) &mo?-7VT>ri) wmfctutttzv 

(14) R^-C.OR 8 (5£<K R 8 »ttiffi^:P^-efc5) T'fo^ (12) £fc 
ft (13) fS^O^T-^T/y y^^fcf^O^S^^fF^^n^^ 

(1 5) R* tR'tm&TzmmmTk-mw^xm&bviteftm&vM 

(16) n^3~6(D^X^5 ( 1 0 ) fSic<D^T^T^ ]) ^-ftgft&fcfi* 
(1 7) n&3X'h% (10) fBS<D^T^ryy ^M^*fc«^^]®^ 
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(19) R 14 ^^^^^^ (18) fB«c<O^Ti>Ti/y M»»fr*fet±^ 

(20) R 15 ^Smt)b<«^mo©aT^/^fc5 (18) titcte (1 
(2 1) R 15 ^-cOR 16 (5£«K R 16 f±lulB^paT'fc§) (18) 

(i9) tite<D77*?T*sv ^mm^tci-^tomm^mmm^ti^ 

(2 2) R l6 ^g^b<^g^^^T^5 (2 1) |B«tf>^T^T 
(2 3) R 16 ^-NR 17 R 18 (5£«fU R 17 *5j;t^R 18 f^tL-ettMIBi;^T* 

*>5) T-fe^ (2 1) ^m.(o^rvT-/v. yffim&%it\tt<Dmm&mm®£ti 

(2 4) R 15 ^-S0 2 R 19 . (^ R 19 tpmtmm^hZ>) X'&Z (18) 

(i 9) tm<D^Ti?Ty}) ^m#*Lftft*<Dm&&to\zVf&&tiz&, 

(2 5) A#5£ (I I) (1) ~ (9) .^V^tl^fB^^T^T^/y. 

(2 6) Z2SS#JS£Pefc5. (2 5) IBffeGW^T.y y 

(2 7) B^TK^m^fctigm^b^ fWg&^^X^A'T-fcS (2 5) 

^fcfi (2 6) mmptT^ryv ymm^tcit^fDmm^mm^ti^Mo 

(2 8) (l) ~ (2 7) wv^jx^mia^f T^T^y S^MtafefcH:*©' 
(2 9) (1) - (2 7) cDV^tt^^fB^^T^T^y ^ffW^fcte^tf) 
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(3 0) (1) ~ (2 7) m^fiMctm(D^TV7>?V>MMfc-ktz\$Z(D 

o i) (i) ~ (27) .<D\,^m^mm<D^Ti?Tyvymmft&tz.\$z<D 

(32) (1) ~ (2 7) OVN-f^jcfEi^O^Tv'T^y Vff^ftSfcte^O 

(33) Mi^i/yE g 5 Wmn<DW£<Dtz.#><D ( 1 ) ~ ( 2 7 ) tf>V vf flfr 
(3 4) ^®M<Z)§!B££>fe:#>(£> (1) ~ (2 7) <D^-ffiMz.t^M,(Df-7^T 

&rr, -jt^ (i) -ttzfiztt&m&ft&m (i) ffi©k»#©-fc^' 

(I) tf^^O^^&V^ 

(i) mkr^/K Igl7;vn^v/, ®i7;^y>f/K il7/^^^;vt' 

*f y/f;K sec -:7^vK t e r t — y?vl\ ^V^/K y^i^VK 
-O-^/K -^riX/K -^y^/K Xf^K x^fciftfWf ibft5 0 



o 



( i i) <M7VKT^/l^ LTtt, «i(ljt«*fctt^0^t2-l 0©7 

(i i i) ^mr/y^^tLx^ m^\mmt.tc\t^i^<Di^mm2^i o<d 
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(i v) ^pT/t^/l^LTfci, 3 - 8 Oi/.^ n 7M;K Aftft 

(y) 7 !) w^it/T y -/^^ri/OT ^ It (i, 09;iff 

(v i) litsjoi^ii^/^^/KDiiii^t tti±, mx.\mmm 
tc\* 6 m^w-mmnmmmmmm, 3-8 m<o^^ tfc -pt£ tc\*~m&x*m. 

h 7 t K n ^ t" =7 <i$WV ^~/K fc° n y i^/K y 
"v?^-^ y y t 9 ^ y >>y % y S^~/K y J \ *r/Vft 

y-;K ^^/w^y^/K sfcf&tf^y-^svK tf^ef^v^ /k fh7t kp 

^teittyy/K ^^/k tf^y/K f^yy/K ^s^vy/w byr^y/K 
7b7-/y/K f7/y/K -ry^ryy/K ^f-yy/w ^y^f-yy/K 
s ?-7i?T.*/ } JA'y t^ti?7/y;K t°y^/K t°y^/K fy^v^-zK t°y 
^v>rvK -r^Ky/K ^y-o-Ky/K -r>^vy/K ^^>^H-yy/K ^ 
^y^-/K -<^y^^^yy/K ^y/f7/y/K ^o-yhyryy/K -f 

10 



WO 2004/111024 PCT/JP2004/008375 

v^/k z-jy/KJy^/V/K =*r^y-/w ^y^f-y^/K 
yy, ' tvfcy / ^ f7^P^/K tv<ys?y\ t-^v^/K 

T^y^/W T1?^=vK ^/l/fc KnTft'n/W^ 

/Vfc KnT/i/^/K fh7t Kn^y y ^ > hyt Kn-f y^y V -f 

vm;k -ry^r^Ky;K 1, 3-s?t Kn^y^Ry/K t'py k=./k * 

1, 2-^Tif^^-2— f/Wft^Sfctf htlZo 

(v i i i) s^mr^/K mmmr^-^ ummr^^/K g& 

nhn N 7S?h\ ^77, #/WK>v<, 
L < te#®&<Diyy p T/i^Mf^m^vy a T/i^/Mc&ttsm^ ( a ) 

>\ 

(b) tttll P-tfett^oTMx.{fg^icl~3^, 
^n^V, t Kn^^. tf**y, 7$y, ^fn, TiH\ ^7/, 
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«yEttS&ffiS^<£jRT7V=^i>|cj3tt5«ifeS (b) 

_ NR 25 R 26 RaSjgj-ptR^ej^^^^^^^ 

g^mS^fe^5@mS«H^E«T^=tdriX^*5{t5»^ (b) km. 

•re**)]* ' 

m&t> t < \-i#w&(D7 y -/i- mm&7 v ~MzL&ftzm&&ft&&w&7 v - 
Mc&ttzwmm (xi) mmx'hz), 

(x i i) ^l^aT'fcS), 
-NR 27 R 28 <^ R 27 *5j;^R 28 fi x H-tyhtt^oT, 
• zklfl^ t Kp*v\ t$ a 
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Itife t> b < li*f*o^7;i/^7 5 y (if^»7;^;w7 

LTt±, 1-3© 

w&mmmzt3tfzw&& (xi o tmmx*hz>), 

1E$t> b< fi^fBfe^teRr^^^ (it»7/i/Wt(:.ib1t 

5e^ttt&iBM^>^DT/^/Hc*5ij-5gms (a) tmmvhz). 

W&k b< l^ti©fiS7;^/'{;v (»flWMSRT;v*/^^K:feW- 
"5tllfe£»4«rffi«^nT/U#/WC*5tt5iKfeS (a) 
m&t> b < Ii^it©l5i7/^ (MttT/vn 

-O (CH 2 CH 2 0) p R 29 pttl-15Cfi»^U R 29 ft 

— N R 3 0 R 3 1 [5*;*, R^&itfR 31 ^ PMfcfcttftfcoT* 
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-5®mS«tufBg^v'^nT/l-^7V^*5Jt^Smm (a) <t^Tfc 
5h 

5mmSJ«fBSmv / ^nT/^^{C*3Jj-'5gm^ (a) £H3ire£> 

zw&mmmm&i/? vT/v*Mzptf:%m&& (a) ti^Tfe 
5h 

&v%w&&\*mw,w^y? uT/uicMz.&tfzMWkm (a) tmm 
(a) tmmx-hz), 
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tm&T v -Mz#ttz>m.&m ( x i ) t mmx-tbs) x 
. (x i) tmmx*hz>) 

tt^lBSIfeTy-/Hc*5Jj-5«ms (xi) kWimx-hZ) 
&&m>\ £ fc tt R 3 0 t R 3 1 5 ^mH^ Hfcfc ft o -Cffifc t> L ' 

(x i i) 

-CONR 32 R 33 R 32 jo < tTJ?R 33 ^tb^tb|ufBR 30 *5J;tJ ? R 3 
-S0 2 R 34 [5£«K R 34 te 

«MSttiflBSife^^nT^/Hcfe»t5illfe^ (a) tmmvh 

«11ft3EttSinEil^>^oT/^^Wc*rt51W» (a) fc'KSi-e*) 

g&t> L< \mW$k<Oi/? nT/^/V (^g&S/* nT^=¥/Hc*5tt 
5gmS«friBgm^^oT/l-=3r/^^*5Jt5ttmS (a) £IWC*> 
5), 
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— NR 35 R 36 (5£tR R 35 *5j;OT 36 f4^tt^tttuffiR 3O *5i0R 3 
-N + R 37 R 38 R 39 X^ GS'K R a7 fcJ:t^R 88 ttP-*fcW:^3&oT<£ 

»r ^^Sr*-t-i6\ * fcttR 3 7 i r 3 8 smm* t -m^ * o 

nm%m.^&cr;^M^vy^m^ (c) ^n-efc^h 
mmwm&Tfr*A'K&VZW»& (c) £pgn?fc5) v 

y-/ufcferf5«tt (xi) £HWCfc5h 

^g&gfc&ttSM&g (x i i) y*m*C*>5K 
-COR 40 R 40 te 
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mry-Mc*5tt5gm^ (xi) tmmxhz), 
mmmmmfc#vz>w.&m u i n tmmxhz), 
&m\*imwW:mkTjv*Mz&tfzmM& (c) ^^t^sk 
m^mfBmmTy-/H^t5^ms (xi) ^irefcs) *fc« 
\muw$mmmz.&ttz>w3m Uiii) tmmxhz) 

-CON.R 41 R 42 R 41 $5it^R 42 tt^ttmttllBR 30 *5j;t;R 31 ^ 
-S0 2 R 43 [5£tJ\ R 43 f£ 

^^tufBm^«T/^/Hc:*5(t5gmS (c) t^HT-fe^K • 
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tfery— /wc*3tt5fi&£ (xi) tmm-ehz). 
W£mm&z&ftz>n»& (xn), tunics), 
ftKtti&iBStfeffiiKT^^fcisttsiijftx (c) tmmx»&&) %tc\± 

— NR 44 R 45 R 44 &£XFR 45 }$Ztl^timZR 30 #£T$R 31 b 

* fc « r 2 7 1 r 2 8 a* pj^-r « g^ig^- 1 -mz. fc o x^m t> b < 

-CONR 46 R 47 &q. s 'R* a &£TfiR 4 \\i±%tl?tltm 
-COR 48 R 48 « 

nmmw&mBiT^Mz.&ttzw.&m (c) tmmt&z), 
w^i^^T/i/^fc^rt««tei (c) tmmx»hz>), 

y*-MZL3$ttzn»& (xi) tmrnx-foz) t-ittt 
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zw#& (x i o tmrnthz) 

-COOR 49 (5£<K R 49 «BufBR 48 i^T^^), 
-S0 2 R 50 [st^K R so te 

|Bg&i£$fc77l'3vWc:fc ft 5 ffi&g ( c ) |^T*fe 5 ) . 

immm&fe®Tsv*Mz&! l fz>m.&m (c) ingax*&5K 

r4^«M^T/^^fcfe»t"«flti« (c) 'i|SHfc-C*>5) N 
J±WR*lJMSftT^^k:i3*t5«feS (c) --^Pllltffc*), 

y-zw^ttsg^i (x i) 

- NR 5i R 52 R^^oiTO^H^mtulBR^^i^R 3 ^^ 

-OR 53 [sS^ R 53 te 

fBE^ar^/H-*5^5^m^ (c) £|i^-C-&5h 
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itiic^itsf^s (x i i) tmm-efoz), . 

-COR 54 R 54 «MIBR 50 i:^-Cfe§), 
-S0 2 R 55 R* 55 «MfSR 50 tl^ia^fe5) ; 
-SiR 56 R 57 R 58 (sfctK R 5 \ R 57 &£t£R 58 te|?3— £fcte^oT, 

-SR 59 0£<K R 59 ^Hy|aR 53 ^^T'fe5), , '• • 
-N + R 60 R 6l R 6a X l 7 R 6C \ R 6 \ R^^it/XMi^tL-e^HUfBR 3 

\ R 3 \ R 39 *5j;T^Xt^-C$>5) fcHW&tfh.tl&o- 

4&tffc^n7^fi, . -tH^fltrflBttfilrtBfiftT/u^A' (ih {ffiftTA**- 
(i ih {£$7/1^-/1' (i i i) ^i^>^P7W (i v) fclWT? 

^7 5 / jo J; MT^3 *i*WSMBtoTA'*jUT ^ 7 ©7/i/^f fu 
Wmcr^)V ( i) ©3t|lT?fctffc*^e)7kfPll^ : ?-*--o|^v^t)©^|^g|^*) 
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(v), (v i) *5j;^^-r5^iI^^-^^^o-C^$ 

tl/S.^SS (v i i) i BI|fcT**> & % ^7tt\JtTJA'*A'&iLXfT t 7A''*A> 
ttfiDTy/^/i'&ft (i x) tUlt fai^if 7-1 5 07 7/v^K 

tb£ 0 £fc N An^ry ( x ) f±7-y*, ^SSir^a^*©*^**!*^ 
<5o 

(x i ) fi&T y X&U&T V —fi'tti/KL&ttZW&L&b LTJi, 1^-* 

fcte^fcoTifl&tf gifeg: i ~ 3 (D, An^y, t Kn*^ ~ h p., i/r s : r 

IBS^nT^/WcfcttSft&S (a) 

fE^nT/l^/Wt&ttSE&S (a) tl^T-feS), . 

g&<b L< (i^f^OT V -;\<> mW.&T V -M^if^m.^ (d) t Itlt 

/Nn^> N t Kn^f* TSA 7^K, S^T/V Jfr/M?*^ 4&& 
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Mc&vzm&m (d) tmmthz). 

-cor 63 [S;«f v R 63 « 

^MBv-^nT/^/Hcfcnt^m^ (a) £Rj|T*&5h 
y-/Hc33tt5MmS (d) £yui 

y-zw^ttsttifeai (d) tmmx*foz>) . 

-COOR 64 (5£*K R 64 f«fBR 63 £|i^-efc5K 
-OR 65 [5£<p, R 65^ 

ISi^PT/l^/Mc&ttSgmS (a) b.m&"ChZ>). 
tt«TIB^PT;v^K:*Jt5«feS (a) fcWircfcS), 
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y-^fc33»t5waE (d) fcngrcfcsh 

&TV-Mz.i$tfZ>WM& (d) £|^T?&5) £fcte 

y-/Hd*5^5g^ (d) £H^"T?fc3) 

-SR 66 (ii£«K R 66 teMfER 65 tl«T*k5), 

— NR 67 R 68 [5£»K R 67 *5£tfR 68 tes l-lfelil^ot, 

^lufBi/^nT/^/Hcjo^^g^S (a) tP^CfeSh 
kmiB^nT/i^/W^ttSg&g (a) fcPIgrcfcS). 



23 



WO 2004/111024 PCT/JP2004/008375 

mTV-Mz&vzw&m (d) ^it^s), 

v-Mzmjzm&m (d) ^ifoig-e&a) ^tcn 

y-zHiifcnt^sms (d) tmmx~&z>) 
*m-r t>\ * fc » r 6 7 t r 6 8 # M^-r « ir*- t-ii^iottitKi^ 

3^S^rf5««ttlWBTy— ^K^»t*ffife£ (d) fclSllfcT&S)], 

-conr 69 r 70 &ip s R 69 &£x$R 70 n^th£timzR 67 &£zFR 68 tmm 

-so 2 R 71 R 71 te, • • 

%^?vT/v*Mz&n%W$&.M interna) , 

ttBUfBiX^DT/^/H^^'S*^ (a) iPaT*fe§)> 

mmss?BT/i'*A'K&ftz>n&£i (a) tmmvhz), 

y-/WC$5(t5«S (d) fc^jTCfcS)* 
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v-Mz#vzm&m (d) t^r-fes) 

- NR 72 R 73 R^^i^R^^tLmtulBR^fectT/R 68 ,!;^ 

tf^ttU ^^tLtulB^T/V^ (i), f£^T/K5r-/lx (i i), {&&T/l^ 
-A- (i i i), ^oJyW (i v) *5£rj^n^ ( x ) i? 
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^Wk^ (i) ©Mat^^oVNT^P^-t-^o 

(Protective Groups in' Organ. ic 
Synthesis), (T. W. Greenes)!, ^y-^!) 

— TyK'tyX-^n-^l/^fj/Kdohn Wiley&Sons I 
nc.) (1 9 8 1^)3 ftif&JEV^;i fcfcit), g^b^^jtl-^r ^^-e. 
1 5 „ * fc, &StO£ C.T «(U£*A* ^OSJtSX^^WS^Sr^^ £ £ t> *C * So . 

s&t&i - 

$7J^-y^x^ (J. Bangladesh Chem. Soc), 5#, 1 
2 7^—^ (1 9 9 2¥), v^*— fAs-*-?-**- U-yt hV~ (J. 

Org. Chem.), 4 5^, 1 4 7 3^-v> (1 9 8 0^), ^4#fP^ 
2 4 3 9 3 0-%t!:t*\Z.mM<D3fmi ^fckm^^JpCT, ffc&4fc ( I I I ) tit 

&® (iv.) frhtt&m (v) srfeTSB&rsrt^-cts. -rr% mmtit® 

■vhZik&m (II i), (iv), (via) *3J:tJ? (vi b) te, mJM£UT£ 
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tzte£:%\<D]jfe fcfUM^fHlk 1 4t/75H-^ %m (19 7 

Sm ; !ft»W»8l0S, 14i N 16 2 ^Lt(1 9 78¥); IfrHI&fb 

^tUM, 1 4^, 1 1 0 4^-i?^J:TJ?l 1 2 O^-V; M(1 9 7 8^) fc£ 



B-A 



R 4 
(III) 



H 2 NNHCSNR 2 R 1 
(IV) 



B-A 



V=NNHCSNR 2 R 1 



(V) 



R 4 



R 3 COX 2 Sfctt (R 3 CO) 2 0 
( Via ) ( Vlb ) 



R 3 
0^ 

N-N « 

R 2 

(I) 

(5£4\ R\ R 2 , R\ R\ A&XtfBlZ^tl^thiit-mkmmX'hV) % X 2 te:& 

Mat&2 

(I) <£>?ib, R 2 ^-COR 5 (jfcfK R 5 «MIBilIia-efc5) TrM, 
"R^R^dSJtSR^ilRl— t?&5{fc'&4fc (I a) (2, [#J;Ufi^- 

•^vw iff - ^y^^f-f^a • ^^^^vytxf^ 

(J. Bangladesh Chem. Soc.K' 5l, 12 7^ (19 9 
2¥)x i?*r—i-A" XT'? -fr^X hV— (J. Or g. Ch em.), 
4 5*. 1 4 7 (1 9 8 0*F) % J|$M$tt£2 4 3 9 3 0#fc£fclfB&© 

>ifc] T\ £fcf«;frb£*fSCT, (I I I) f-fb^* (IVa) rt^b^ 

ft(va) fcaTjefrrs^ifc-efc*. -r.T\ m%Hb&&n?hz>{k&® (i i 

I), (IVa), (Vila) *5«fctMVI I b) tt, migp 0 p £ LT*fcf4.^0^ 
& CW*.tf, ffl»fb^ii0. Hi, 7 5 l^-i? % ^LS(1 9 7 8¥) ; *?$ 
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mmmm, 14m. ^3 2 ^#(19 7 s^^mmmt^mm, 1 

4^, 1 1 0 4^-^J;t;i 1 2 0^, jtlt (1 9 7 8^)] x% ■kfzit^ 



B-A B-A 

>=0 + H 2 NNHCSNHR 1 . >=NNHCSNHR 1 

R 4 R 4 

(III) (IVa) (Va) 



R 5 COX 2 Sfcfi* (R 5 CO) 2 0 
(Vila) (Vllb) 

• R 5 

0=K - 
N-N 

B-A^/ \\ ,R 1 
(la) 

(:£*, R\ R\ R\ X\ A#£XfBttn?frffi&kmm-?foZ>> 

mm* 

4k&m (1) <Do^bs r 2 ^-cor 5 R 5 &mmkmmx*hz>) -e&s 
tt&m (ib) iaoii^oTWsrH-ets. 

R 3 

1) R 5 COX 2 0=( 

B-A- ; . <V««) B-A^fX J* 

>=NNHCSNHR 1 - ~ N A N 

R 4 2 ) ( R3C °)20 R 4 S L r5 

(Vlb) o x - 

(Va) (lb) 

R 1 , R\ R\ .R 5 , A, B*5j:^X 2 }«tt^BU|a^l^ttT*&^) 

JKft&l*fctt2-c#feix<5{fe:#*'(Va) b4k&® (vi i a) Sr. #]?UfT 
thy, i;^»/VA7^ K (DMF) 3fe^©S^tc^FiaH4**K't», fllfctf 
2, e r t -^f-/V- 4 -p? ?vHfP i^Vft ^Ojg^Jfei£S©#^ETx 

®^ - 7 8 °c~ i o o tw^ig^-e* ^b<tt-iot~3o ^©Koia^ 

T\ 5^1-2 4^ fcV^Tfb^ (VI b) b&mtfVitl/ 
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b) m^tmSo r.^T\ fb£^ (VI I a), (VI bh fcSJfcffl^S 

iasftffiiisiWfcfflv^sai^Taiifiaitt, (va) icatu zivetimtz 

Klii~5ai'i~5^ o. 5~2£;*:|8j:tfl~5Mi*(0ttBreJBvfc 



ib-a^ (i) ©9^ r 2 ^-cor 5 (^ N R 5 \mmtmmT*&z>) 

Atf- (CH 2 ) n - 0£cK nliilB^itfcS) t?fc!),'B^tert-^ 

h^->*^al?=>uT-'$yefc«ft;^ft (i c) £fctt (id) wt, \\&m (vi i 

X*&Z>4k&® (VI I I) r± x "42^o^ife [Mx.fi, v^— JvI'-^-^tVv' 
^/P • <Jr ^ * hU- (J. Med. Ch em.), 41t, 59 (1998 
¥)s Tls-FXlsT • ^ -{^"tv'at^'xf^Vay (Angew. 
Chem. Int. Ed.), 4 0^, 3458 (200 1 Jfe £f l£|5^<E> 

BocNH(CH 2 ) n BocNH(CH 2 ) n 

)=0 + H 2 NNHCSNHR 1 >=NNHCSNHR 1 

R 4 R 4 

(VIII) . (IVa) (Vb) 



R 5 COX 2 (R 5 CO) 2 0 
(Vila) (Vllb) 



BocNH(CH 2 ) n ^/ N y R i 
R*V>' 




(Ic) 



< 



1) R 5 COX 2 , 2) (R 3 CO) z O 
( Vila ) ( Vlb ) 



0=( 

BocNH(CH 2 ) n ^ 1 ~ l S R 1 




O 
(Id) 
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(5£"k n, R\ R\^\ R 5 &£TtX 2 \±%tl?tim^kmT°fo<9, Boc 

it t e r. t -?+*i'lJJl'tf-A'$&Llr) ... . 

(i) ©51b, a^- (ch 2 .) n - (5£*, ntejtm^irtr&s) ? 

B#NH,T?fc5ft4ft (I f) ^ §45S&l~4T?#fetb"5^^ (I e) 

—7°^. • >T ^ • ^ * Viz-feiy^ (Protective Groups 

in Organic Synth esish ?V (T. W. Greene) 
iff, v^.a y • !7^f !) - • 7^ K • fyX • ^ ya-!K Wfy K (John 
Wiley&Sons In c.) (19 8 1^) t£g\Z.ffifc<D%fet.tz.\$.%:flb\Z. 

r 3 R 3 

M-M fi£{£jS! N-N 
BocNH(CH2)riv/ "J R i HzNCCH^vT « R 1 

R 2 R 
(le) (If) 

(i&'K n, R\ R\ R 3 , R 4 #J;tfB o c^^flmBtm^X-h^) 

WMme - 

(I) ©5""b. Atf- (CH 2 ) a - (5£fU nttflfrfB^a-CfcS) T? 
_$>«9, B^-NHCOR B (^ R 8 tttiJfB^'P^t?fcS) 
— NHCOR 16 (5£«f> R 16 ^HUfBi:P^T*$)^) T*$>5fc£^ (Ig) (t M 
3tfel~3*fctt5T?#&ftSfc£fc (I f) £«K ^IgKfto-C^fitSi 

R 3 R 3 
0=( R 100 COOH 0=( 

H 2 N(CH 2 ) n J^~^ r1 — - R 100 CONH(CH 2 ) n ^~tt R 1 

(if) (ig) 
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(5$*k R\ R\ R 3 &£TfR 4 \ZZtl^fri$mbmmX'hV) , R 100 «MIB 

te£*#> (I g) -fb-a-t) (If) (IX) Sr. 09*.tfDMFfc£©R 

&fc^J£tt*J&&*K mx.\tl-^;v-z- (3' -^^T^y^ntVW 

-/V7K^J&af©3SS^IStt^©#^Ts 8°C~l 0 ox^<om<otm. 

&£L<te0 o C~5 OX,<Dffi(Dim.X\ 5#M~4 8 I*|WRJS$««:5 Z. b t £ 

(I f) fc*fU ^rtb j eti/»*U<ttl~l 0-^*©^ffl-CffiV^bHSo 
» 7 

it&m (I) ©H, A^- (CH 2 ) a - (^tfx nttMIB^^-CfeS) "C 
fcB. B^NR 6 R 7 (5£*t\ R 6 ^itfR 7 (imfMlE^i-efc5) *fcfi. ■ 
NR 14 R 15 (5^ R 14 ^<tt^R l5 tt j e^nttf|Si:^T*fc^) X'hZik&M 
(Ih) W\ <fb#t> (X) tf^ »3gfel-3^PI«H:'b-C#^5^-g4lb (XI) 

(x) «\ misfp2; lt % ^fcri^i©^ Mitrfx mmmt^mm, 1 

i o o o^-i?, *,# (i 9 7 8^) *^miBii©^sfe] r\ ^fctt^b^c 
t#5 5. 
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R^OaCfCHz)^ ^ ^^^(CHz)^ 

>=0 + H 2 NNHCSNR 2 R 1 >=NNHCSNR 2 R 1 

R 4 R 4 

(X) (IV) (Vc) 

R 3 

: ^ R 101 O 2 C(CH 2 ) n . w N -N 

R 2 

(XI) 



R 3 R 3 
HO(CH 2)n N-N ^1L_ OHC(CH 2 ) H N-N 

r* x s^nV A^n; 

R 2 R 2 
(XII) (XIII) 

R 3 

HNR 102 R 103 0= ^ 

(X ' V) . R 102 R lb3 N(CH 2 ) n N-N R1 

R 2 

. dh) 



/K xf/i/^^©|S|7;^;w^.L, R 102 j3j;r/R 103 f«tLmttifE©R 6 

ft&m (XII) ft, {b-^tl (XI) £\ mz-tZ'rhyt Kn77V (THF) X 

$~VJ*t£k*<Dm%tm7hM<Dftl£T< -7 8°C-1 0 Ot^E^iS^ &£L< 
«-7 8t~3 0 c C<S>|^<£>tg.£T\ 5 #Ps1~ 8 0 tmtimirZ C £ £ £ <9 
r^^r^5„ ^rT\ jt^&3t5c#Ji3\ (XI) fc#U *?SL<{*1~ 

(X I I I ) (i s ±ET*#e>^^fti^ (XI I ) £\ ii^nn^ 
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^oAtt'U i?~$&l£Z<Dm%tt:&{kffl<D&&.l : .s-7 8°C~1 0 Ot(Dffl<DU 

mjk-fz>ztfrT~t*% 0 zzt\ imtmm\mt^m (xi d t-xtu 

< tt 1 ~ 1 0 ^4©*Sffl"efflv>P>H5o 
ft-a* (Ih) H\ ±BB-C^fe^5^«b. (XI I I) £fl*£fe (XI V) 

fr¥(Dm%tem<D&feT. -7 8^-1 o o'comoum. 0*u<^o°c~ : ' 
z> 0 c^x\ Q&m (xiv), m&im&&xmnfm5tn\[t, itsm 

(xiii) ■«ifn»*Utti~i 0^4©«5ffl"effiv>btt5o 

M&8 

{b£4fe (I) OH, AtfS- (CH 2 ) n - (5£*k nfifffStPii^feS) X* 
B^ter t h dri/*;^^^T ^ / ffeSl^tl (I e) 

R 3 • R 3 

R^O^CM*) N-N r1 g*gg , HO^CHa) N-N r , 

R 4 S^N' R^S^N' 
R 2 R 2 
(XV) (XVI) 

R 3 

BocNH(CH2) nN / N ~ N , R i 
R 2 

(le) 



(5*#, n, R\ R 2 , R\ R\ R 10l &£T$B o cteZtl^tlffrmtmmX'h 
3) 

(XVI) f* % M5tfe7^^I1ifcbT#b^5^#> (XV) £ x 
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¥(Dm^ftm.m(DmiT. - 1 o<c~ 1 o oxxDm<Dumx\ 5^-4 smrm 

fclft-LT, 0. 3~1 0 0^#^IST^V^btt5o 
it&ma e) H: % ±&T*&bfl$tt&m (XVI) Hert -7**/-/^ 

t w&- 7 8 *c~< 1 4 0 tciig©^ ^t<ttot~i2o *c <^iai6?a^T? N 

5 ~ 1 0 ^3**5 £tf 1 ~ l 0 y$*©l£ffit?JB^ ^^^o 



r\ r 3 n r\ r 5 , A#£xfBtttttiwmtmm?bz) 

i) ft* aKfi«fei-8.-c»^«ft^* (I b) fc, S£ttfttt<K ' 

1-2 OO^i£D, ff*U<J±l-l O^S<Dig^^mS©#^ETx -1 OTWB 

TirhnhP/K ^PP^y, ^no*^ gfcifcn^vK THF, *?Hr*V 
^ v h/l/:n>\ ^fi/l/y, DMF. N-^Wd!) (NMP), k°y^ 




N-N 
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tey^*A x mk*}) t h'7i?>-*fQ®ti:b'&hif bins, 
*mmtvx, it&m (i i) \Y&m a t>) «\ mn&mifs i~ 

^fr^^LTI^ 0!l;U£^*/-/K t e r t-:/*/-/K 

7th=M);K v^nn^;/, THF X v^^rf-V, 7k 

tt#gm^»^^^-t-5^t? (I k) fi. ^Toxil o-l*5J:^l 0 

/ R3 R 3 HNR 1a R 2a , R3 

0== \ _ 0=\ (XVII) 0= N 

R H R4 S X . R4 3 R2a 

(U) (XVIII) (Ik) 

mi-zm$m*b-mz%<>xi&&,£frzimmm (v i i) ^ ^irefc 9 , 

ife«^^fc33tt5fiiS^r±B«iB^m«fc*3»tsfiifeS (xi i) bmmxh 

5)] 

isio-i 
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4k&® (xvi I iftfc v m&fei*tcn5~9xnblMikG-M (I j) frb 

, iill^^/lz-n^^^gyX (Chem. Commun.h 8^\ 8 

7 3-<-v> (i 9 9 8^) tek*fcmm®%fex*t.tcteztLbKmvxmmirz>zt 

X$I 10-2 

\\&m (i k) ft, Jiisx^i o-it#^5{^ (xvi ii) ^ii 

(D\\&m (XV I I) i:-10t~2 0 0W B 1©»% 5£ff3~2 4B#j^®£ 
f^^^/K THF, v^3rlJ->\ h/l^V, DMF N NMP 

w&m (v i i) \% s ipw&k^xmbfrzi)\'*tc\mnmk¥mm. nt 

, 1 3 3 2^-v*, %W (1 9 7 8^) tei£^m.m<D%&X\ HtM^tLblcmV 

xnz>zt&x%z> 0 

•UttmkLX, (Ik) (7)5^R la *5J:^R 2a ^-^^^oT 

-CO (CH 2 ) 4 - qtt2~7CD^^f) -CfeSfc^ (I n) 

OT^X^l 0-3*5£tf 1 o-4^v>Mati-§nit>-e#5c 

- R3 

R 3 X 3co(CH 2)q x3 Q==< R3 o=< n _ n 

B-A « H B-A^T H = - B_A ^ q X N -(CH^ q 

R " H 0 <^(CH 2 ) q -X 3 0 

(«) (Im) Cn) 

(5£fK R 3 , R\ X 3 , A&XXfBte^h^tlMmtmmxhZ) 
IM 10-3 

{fc^ (Im) «tm*fctt5~9^Mx*fc£* (I j) S\ m 
T*fctt3iS^^i^ j^IcjSD, 1-3 O^Scoii^/fe^co#^T, 1-3. 
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0^1©M(XIX) t, -301C~1 5 0 < Ccor H ^^T?5^~4 8! 

cc^/k t o y^, thf, DMF^^*sfcrfe>^ x jg^feittjkurtt, fli&tf 

X@ 10-4' 

(In) tt, ±IBXmi .0-3-C*#^^b^ (Im) MiHS&f 
*iKfc'i 1 

( i ) ©5*>s a^- (ch 2 ) n - (Af nteitfriB£PfiT*fc5) -e 

B^NHCONR 9 R 10 (S^ R<\ R 10 te^VeftHUfB£ PWCfcS) 
4fdiNHCONR 17 R 18 (5fc«k R x \ R 18 ^^mMfS^l^aT'fc5) "C 
1h%>fc&m (I p) fix OT^XHl l-l*5J;^l i - 2 1 1> 

R 3 R 3 

°={ . o 0= < 

H 2N (CH 2 ^^ ^_ ^H N (CH 2 ^-^ R1 

R 2 R 2 
(If) (lo) 

R 3 

o 0= < 

VHN(CH 2 ) n ^/ N N R1 

R 105 ^ 55 r2 

(Ip) 



ZDB 11-2 



(5£*f\ R\ R\ R\ R 4 *5j;t^nf«tb^HUiai:^T*fe«9x Ar(47x 
*'=/w**L, R 105 ^i;^R 106 t«^HIwBOR 9 *5«tt;R 10 *fcW:R 17 ^ 
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ft&fy (Io) ft, «i&ifcl.~3, 5*fcH:9-101?#^l5^|ll.(I f) 
©ArOGOCl Aiteffi&tmm-ZhZ) t ~ 3 X)^~/BV^§8£<D& 
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llilfimo l/LOT^GI 50 j«^bfCo 

k^J2 : Eg 5mm\ztt-f%v&mm. (d 

bE g dm&wvmmtxiak (c e 1 1 ), 8 3#, n 
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• ...... 

5 9^-^ (1 9 9 5¥)] Sr##fcbTHJfe1-5o H i s * ^N^fcBteL 
fc^fc KE g 5^it5/^in^/^^Sp o d o p t e r a 
frugi-perda (* # 7 ( S f ) 9 aklM^i^ 

^^*^bXJ(WatfcR«SrlHl*li-5. »»^?77 

UHi s^^N»i^tfcEg 5^77^f^^lUTMH« 

Eg 5 (DAT P a s e m&OmfeteXffi O^tf? • ^-^/V< (The 
EMBO Journal), 1 3i; 7 5 1^(1 9 9 4^), /n^f^ 
i/>f « • if • ^3 ^/w * • Hr-f • f-^rc^^x • ir? • if • » 

l-Jry K-^-r^^-^-T^ y # (ProciNatl. Acad. Sc i. 
USA), 8 9i, 488 4^-^(1 9 9 2^)] ^^\Z.\^X%WT^>o 2 5m 
mol/L t°^T^^N, N' -bTX (m^x/l^i/^) (PIPES) /K 
OH (pH 6. 8h lmmol/L xfi/y^Ua^i/^ (2-7^7^ 
«?Vl^— tvH Eit'(EGTA), 2mmo 1/L MgCl 2% 1 mm o 1 /L 
v^-]-Wf f-;KDTT), lOOfi g/mL l7^Jk^T^5: >-(B S A), 
5 fi mol/L /^^W(Paclitaxel), 2 5*ig/L ^n. 
-7*!ly (Tubu 1 i n) (if-f fX^V>y|t, TL2 3 8), *5 

it;2 0.0/tmo 1/L ME S G substrate (2— / — 6—^/1^ 
^7°h-7-^^7°y VU^iM K) (*K*7-7 , a-7*XH:x 
fE-6 6 46), lU/mL :/y X* ^ R*X/ft U 7— £ 

(Purine nucleo — side phosphorylase) {^U 
arrr-^-^n-^XIt, ^J^mE- 6 6 4 6) fclE g 5 IfP^^fp^nx. 

tzRmm&zmmrrzo mmmK^n^ vtmmt^m^ &Efomm 96-7 

30tT'3 0^f4IIt5.ATPa s elSWii:^3 6 Onm«» 
^V-MJ— (^l/^^7—X/Mx|t N SpectraMax 340 
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P C 3 84 ) -CSO^i-^ft g 5 ##T»fc^##£TTOKft&& 10 0 % N 

e g 5 #&&Tmmk&vow&ttTx~(D»&%,m* o % t vmM^^nw- u 
i c 50 jji^m-r6„ 

±fB©^^j;<9, it&m en ©Eg s^m^-rspw^ffl^w-et^o 

(BiochemistryK 35 1\ 2365 -^-v 5 (1996^) ] £r##M LTHJSbfco t h Eg5 

^-^-V^4^^m.i-^>y.v^^ KSr^U *ltM BL21 (DE3) 

bfc 0 J^H^ftS: 25^-^^ U OD^ 0. 74 (C&o fcB#^T\ feftg 0. 5 mmol/L 

Eg5 (D ATPaseS^(OS!l^(i^[3i^^ • i?^— y-/V (EMB0 Journal), 13 ^\ 
751 (1994 ^) N 7n?y--i* j l/ fX - Jr-f - 1r - b-T?V • T%T'^— • 

^-y . iH>^>-v—X • - if • ^4 x y K • ^t- A y - Jr?" -T*V% (Proc. 
Natl. Acad. Sci. USA), 89, 1\ 4884 ^—^ (1992 #) l&0%KLXgMl>tc o 
&i<D.2WMV)$®fc%%nLfz 0 25 mmol/L f^r^N, N' -If* (rc^^/k 
(PIPES) /K0H (pH6.8), 1 mmol/L o^l/^y /Wfc^ (2-T^ 
/if/H>-7/V) |jgg^ (EGTA), 2 mmol/L MgCl 2N 1 mmol/L v^i" b Wf h — 
(DTT) n 5 jimol/L y ^^r-fe/V (Paclitaxelh 167 /xg/mL ^v-jfe^T/V^ 
^ (BSAh 41.7 jzg/mL ^-^V^ (Tubulin) (1M b^^b^ #*p 
^#-5§- TL238) , 333 mol/L MESG substrate (2-T$y-6-p«;l'^7 0 h-7 
1> ^ y jtftfvf F) (^ V** 7-yo^/X|t, ^7 ^ p E-6646) N 

1. 67 U/mL yi)y)?^t^F*^*!l7- if ( Purine nucleoside 
phosphorylase) (^l/^ra y — y°P-:/*L\ ts $ P ^#-5§- E-6646) *5^^1.33a 
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g/mL t h E g 5 ^e— t-h'tjismmm&frbm&ztizfefc a zmmhtc 25 

mmol/L t°^7 N, N' - If* V^/V* Xlft) (PIPES) /KOH (pH 6. 8) , 
1 mmol/L (2-T ^ / <r;V) (EGTA), 2 

mmol/L MgCl 2 , 1 mmol/L v^ftFK f — ;V (DTT) , 5 jtimol/L U ^ir/l- 
(Paclitaxel) *3j;tf 2. 5 mmol/L ATP *^=»J5fc*lx6?Stt B SrfiMbfco ^ A 

•a^^m^^^L^, «r^$tbfc^^«^#30 mLSt," 3fc©96-^ 

tr 30 ^raHJfSbfeo ATPaseiS&O^fc £5 360 nm -COSbteSSr^V— h V - 
{^V^r^y-^/U SpectraMax 340PC 384 ) XmMVtc 0 Eg5 -#£T\ 

W«ft:-a^*«ET-e©ft3teAS: 100%, Eg5##£T* RR^^T©K*' 

{k&V0 3, 9, 2 3, 29, 59, 73, 76, 83, 8 5, 8 8, 9 0, 9 6, 
1 2 2, 1 4 4*3.J;tf 181 temX&frffyte. Eg5 © ATPase "jgttSrjfi* U IG 50 
ftttt 5 n mol/L ^Ttfco fc 0 

-ft^ (i) t.tcft*<Dmn¥mz.f{®£tiz>m^ *<oiz*w&v®&'t&t 

*»WK:«t>«BBSKWtt, i5ttJ*#fc UTfb^ (I). Sfctt^S&S^Wfc 
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ik&® (i) ^tM^(Dmmm^mm^^mn. ±m(D^mxm^^, 

&£TM£!9^&5^ ii^P^-a-. j&AlAfcfci?. llEHCotO. 0 1~ 
lOOOmgJJIKttO. 0 5 ~ 5 0 0 m g <DM.mX\ 1 P 1 (fi]^U£ti!$: 

#i-^ 0 #MS:^iro^p^#(D^ iiS^A-A^^ o. 001-10 

OOmg, £P£L<{£0. 0 1~3 0 Omg^r— 0— 0&^Lifcle!&-^6;$\ 
270 MHz * fctf: 300 MHz ft 19 , fb^#i:fc<fctf®i^#te: <fcoT 
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&%W4km&KL\sX, 0%ffl3X*&htlZ>ik&y9c (51.3 mg, 0.132 nmolh 
WtWtiQ. 0460 mL, 0. 804 mraol) , ^e/V* V >(0. 0580 mL, 0. 665 mmol) 38 J; hVT 
■fe h * is fomit* $m~f h V $ A (117 mg, 0. 553 mmol) J: 9 % {fc^fe 1 (55. 5 mg, 
91%)£#fc 0 

APCI-MS m/z: 461 (M+H) + . 

4 £ l^^i^ LT, 3 XmtbfrZ>{k&&) c (50. 3 mg, 0. 129 mmol) % 

g^Sfe (0. 0440 mL, 0. 769 mmol) x —)V (0. 0400 mL, 0. 663 mmol) 

£> J; IK by Tir h *^7kiJf<fb* f y £ A (116 mg, 0. 546 mmol) «fc 9 , 

2 (24: 5 mg, 44%) &#fc„ 
APCI-MS m/z: 435 (M+H) + . 

##09 4 |53$t£ It, 3 X*m hMft&m c (50. 4 mg, 0. 129 mmol) , 

(0. 0440 mL, 0. 769 mmol) x 2 - ^ f 3f -y^/VT 5 y (0. 0680 mL, 0. 648 mmol) 
*3«fc h y T-fe h 3ci/7kmik* $mi- h y V A (121 mg, 0. 572 mmol) J; 0 , 

3 (46. 9 mg, 79%) 
APCI-MS m/z: 463 (M+H)V 
JH»<|4 (fc£»4) 

##^!|4^^CLT % #^J3r*#^>tt5^#Jc (51.1 mg, 0.131 mmol), 
ft& (0. 0460 mL, 0. 804 mmol) s N - ( 2 -T a^AO tf n y y (o. 0830 mL, 
0. 661 mmol) *5 it; h ]} T± h h y * A (139 mg, 0. 656 mmol) 

«£ t> . 4"fc34fc4 (18. 5 mg, 29%) £#fc„ 
APCI-MS m/z: 488 (M+H) + . 
H»!l5 «b£#>5) 

&%W4tmmKVXs &%m3X'&htlZ><k&®>c (53.1 mg, 0.136 mmolh 
(0. 0470 mL, 0. 821 mmol) N N - ( 2 - T $ J ^)V) *r/U* y >- (0. 0890 mL, 
0. 684 mmol)*5 £Tf h V T± b * VjJc^Hb* V%kt h U ? A (148 mg, 0. 697 mmol) 
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£ *? x 5 (61. 2 9 89%) &#fc 0 ' 

APCI-MS m/z: 504 (M+H) + . 

###J 4 £ PI^IC LT. 3 T^f SzMtt&m c (52. 0 mg, 0. 134 ranol) N 

gfcfife(0.0460 mL, 0. 804 mmol) % N, N-i/xf/l/xf l/yi/7 ^y (0. 0940 mL, 
0.669 mmoDfecfctff V T± h *>;jc#fb# £A(121 mg, 0.570 mmol) 

«t 5 s 6 (36. 9 mg,. 56%) £#fc 0 

APCI-MS m/z: 490 (M+H) + . 

4 £ LT, 3 c (54. 5 mg, 0. 140 mmol) v 

|^(0.0800mL, 1.40mmol) s N— x.'f-jV^.'f- Vls&T ^ ^(0. 0740 mL, 0. 703mraol) 
j3«t^byT-fe h^ri/Tk^^^^hy ?A(l34mg, 0. 632 mmol) X <9 x -fk^f 
7(29.7mg, 46%)£#fc 0 
FAB-MS m/z: 462 (M+H) + . 

###]4 £ li^fc IT, ###J 3 X*'&htbZ>4k&y!l c (54. 5 mg, 0. 140 mmol) s 
Mfe (0.0800 mL, 1.400 mmol), N, N f-fls- 1 , 3 /<>*?T $ y 

(0. 0880 mL, 0. 699 mmol)*5 h V T± V VStf- h V tf A (131 mg, 

0. 620 mmol) «fc 9 x *tc&%a 8 (22. 9 mg, -34%) £#fc 0 
FAB-MS m/z: 476 (M+H) + . 
9ffiM9 «b£&9) " 

###J 4 t LT," 3 Til btt5<b^ c (48. 3 mg, 0. 124 mmol) , 

BfcSfe(0. 0480 mL, 0. 839 mmol) % 1- (3-7$/^o tT/W) . - 2 - t'n V V J V 
(0. 0870 mL, 0. 620 mmol) *5<£TJ* h U 7*fc b ^rVzk^ffcjfc ^Uf^ h U * A (125 mg, 
0. 590 mmol) «fc 9 x {fc^ 9 (49. 1 mg, 77%) £#fc 0 
APCI-MS m/z: 516 (M+H) + . 

»«ia (Mio) 
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4 t m^K- Lt, 3 T*nbtlZ>4k&yd c (50. 7 mg, 0. 130 mmol) s 

1^(0.0450 mL, 0.786 mmol), 3 h *i/Zft* tVl^T 5 ^(0. 0780 mL, 0.651 
mmol)*5J;^ h V T± b ^zklfte* £|r?- b y ? A (125 mg, 0. 588 mmol) <t 9 , 

1 0 (54. 6 mg, 88%) £#fc„ 
APCI-MS m/z: 477 (M+H) + . 

mmm 1 1 id 

###J 4 t P^JC LT, ###| 3 c (50. 9 mg, 0. 131 mmol) x 

Wf&i(0. 0450 mL, 0. 786 mmol) , 3 - * h ^r^o M/^T ^ ^ (0. 0670 mL, 0. 657 
mmol)&£ZthVT±h*iS7k04kfc'}m~fh}) ?A(130 mg, 0.611 mmol) £ <9 , 

1 1 (48. 8 mg, 81%) £#fc„ 
APCI-MS m/z: 463 (M+H) + . 
HffitfU 2 2) 

4 £ PJUfc LT x 3 -C# bthZ>fc&y>) c (101 mg, 0. 259 mmol) x ffc 

^(0.0900mL, 1.57 mmol), 3 -7 ^ J - 1 -^n/V — ;V (0. 100 mL, 1. 31 mmol) 
h y Tir b^i/7Km^*l>^ b y ?A(248 mg, 1. 17 mmol) <£ >9 N ft&m 
1 2 (87. 1 mg, 75%) £#fc„ 
APCI-MS m/z: 449 (M+H) + . 

■mmi 3 (^1.3)..' 

#%$J4 £ mmfc LT N 3 -C^fetuS^-a^ c (102 mg, 0. 262 mmol) N B 

16(0. 0900 mL, 1. 57 mmol) % 2 - ( 2 -7 ^ / ^ h =^ vO / ^ (0. 131 mL, 1. 31 
mmoD&itf b yTir h^^^b^^^h y ?A(243 mg, 1. 15 mmol) £ 9 x 
^13 (85. 4 mg, 68%) 
APCI-MS m/z: 479 (M+H) + . 

mmm 1 4 wk-a-^i 4) 

4 i LT N y 3 btlZfcG-Vo c (50. 3 mg, 0. 129 mmol) x 

). 0450 mL, 0. 786 mmol) % 2~t h **y?-=f-)VT ^ V (0. 0570 mL, 0. 656 mmol) 
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5^1 




&£TfihVT±h*i/W$ikftt?£1-hV$J>>(ll9ng, 0. 551 mmol) <fc 9 „ ft#$> 
1 4 (50. 3 rag, 87%) &#fc 0 
APCI-MS m/z: 449 (M+H) + . 

msm 5 uk&mi 5) 

4 £ l^^fc UT, 8 Tit bfrjtik&Vs g (69. 0 mg, 0. 171 mmol) % 

gf&(0. 0587 mL, 1. 03 mmol) N n -7"n bVVT $ ^(0. 0703 mL, 0. 855 mmol) & J; 
UhVT±h *i/7kmtfc *>mi- b V A (187 mg, 0. 882 mmol) X <9 , 1 5 

(29. 3 mg, 38%) &#fc 0 
APCI-MS m/z : 447 (M+H) + . 
Hifctoll 6 .(fb£4fel 6) "' 

4 £ P^tC LT, ##09 8 T?# totlZib&yO g (66. 5 mg, 0. 165 mmol) % 
(0. 0587 mL, 1. 03 mmol) N S^tfvl'T ^ ^ (0. 0886 mL, 0. 855 mmol) *5 £ h 
VT±b * v'Tklt'fb* h 'J * A (175 mg, 0. 824 mmol) £ 19 , fc^fe 1 6 (47. 4 . 

mg, 62%)£#fc 0 
APCI-MS m/z: 461. (M+H) + . 
HWlll 7 (it&mi 7) 

#%#}4 t bT, ##$1 8 X»mhfrZ>ik&%} g (51. 6 mg, 0. 128 mmol) , 

ffcgKO. 0730 mL, 1. 28 mmol) N N-^^/U^^- V^y*sT ^ V (0. 0670 mL, 0. 636 mmol) 
&£Ttb))T±b*i/7km4k*$mi-by £A(li4mg, 0. 537 mmol) «fc «9 , \\&® 
1 7 (23. 6 mg, 39%) £#fc„ 
APCI-MS m/z: 476 (M+H) + . 
^»Jl 8 8) 

#1 4 £ IHilC UT, 8 V%hti^>it^ g (52. 5 mg, 0. 130 mmol) % 

%m (0. 0740 mL, 1. 29 mmol) x N, N — V^;V^ V 5 ^ (0. 0910 mL, 0. 648 
mmol)*D«J:t^ h y Tir h^i/TK^k^^^ h U £A(114 mg, 0. 539 mmol) £ <9 , 
it&b 1 8 (50. 5 mg, 77%) 
APCI-MS m/z: 504 (M+H) + . 
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aatm-9 (ft&mi 9) 

###| 4 t mm?- Us 8 T*# t>tlZ>fc&%> S (51. 2 mg, 0. 127 mmol) , 

(0. 0440 mL, 0. .769 mmol) , 2-7^;^^/ (0. 0380 mL, 0. 630 mmol) 
WMITth *i/imit* *?mi- h V * A (121 mg, 0. 570 mmol) £ «9 , {f^#J 
1 9 (20. 3 mg, 36%) £r#fc 0 
APCI-MS m/z: 449 (M+H) + . 
^2 0 Wb-a-#J2 0) 

#3f#]4 ^ilcUt, ##0ij8-tr#^^{b^g(51.8 mg, 0.128 mmol), 
ffi&(0. 0440 mL, 0. 758 mmol) , 2 -ai h =3f i-oa^T % ^ (0. 0670 mL, 0. 639 mmol) 
*3£^b yT-fe:b^7K^fc^^^by ?A(123mg, 0. 581 mmol) «fc <9 , it&m 
. 2 0 (41. 5 mg, 68%) £#fc„ 
APCI-MS m/z: 477 (M+H) + . 
HWJ2 1 Uk&m2 1) 

#^!|4t^m-bT, ##^!l8T?#^tb5^#lg(5L4 mg, 0.127 mmol), 
g£H(0. 0440 mL, 0. 758 mmol), t°n D S?^(0. 0530 mL, 0. 636 mmol)*5 h V T 

± v ^y&mt* vm-r b y ? a (m m g , 0. 551 mmoi) x k> , tt&m 2 1 (55. 7 mg , 

96%) £#fc 0 

APCI-MS" m/z: 459 (M-4i) + . 

4 £ LT, ###J 8 X^htl^t^ g (51. 7 mg, 0. 128 mmol) , 

gj&(0. 0440 mL, '0. 758 mmol), ^/Uft ]) V(0. 0560 mL, 0. 642 mmoDfc <£TJ* b ]} T 
ir h i/frmt* V ]) V A (133 mg, 0. 628 mmol) £ K) , 2 2 (55. 2 mg, 

91%)£#fc 0 

APCI-MS m/z: 475 (M+H)\ 
HWJ2 3 (>ffc-3-tJ2 3) 
#%#I4 tli^tt-LT, ##^|8T*#e>tl5jb^g(57.6 mg, 0.143 mmol), 
0587 mL, 1. 03 mmol) , * f/VT 5 40%pt * / — /^?^(0. 0838 mL, 0. 855 
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waoD&ZXf h]} T-fe ^isfrmtftV^I- h V fr* (176 mg^O. 831 mmol) <t «3. x 
^^2 3(31.4 mg, 52%)£#fc 0 . 
APCI-MS m/z- 419 (M+H) + . 
H«J2 4 Ub&®)2 4) 

##M4 £ I^HK: tt, ###| 8 T?# btl&ik&ty) g (58. 0 mg, 0. 144 mmol) N 
1^(0. 0587 niL, 1. 03 mmol) , ^/1>T ^ ^<D 70%7k?£?£ (0. 0707 mL, 0. 855 mmol) 
3o£tfhVT± Y^yTmi^^m-rY^ l>A(180mg, 0. 850 mmol) i <9 , 
2 4 (38. 2 mg, 61%) £ #fc 0 
APCI-MS m/z: 433 (M+H) + . 

mmm2 5 at^2 5) • 

#%0i|4 tlU^^UT, #%#)8 Ti# bfl^t^ g (52.1 mg, 0.129 mmol), 
@^(0.0587 mL, 1. 03 mmol) , 2 -T 5; / 7°n/^^(0. 0728 mL, 0. 855 mmol) *3 J; 
t>* h y T-fe h ^TRsfUfc* b y * A (175 mg, 0. 828 mmol) «fc «9 , 2 5 

(46. 5 mg, 81%) £r#fco 
APCI-MS m/z: 447 (M+H) + . 
^MJ2 6 (ft^2 6) 

###]4 tPiifCLT, 0%M8X*'&b)nZ>ik&®) g (55.0 mg, 0. 136 mmol). 
g^(0.0800mL, 1.40mmol) N N, N-v^^^/W-l, 3 -r/P/^^T $1 ^(0. 0880 
mL, 0. 699 mmol) *5 £ h y T± h * v-TkfSfffc;* h 1> *A(137 mg, 0.646 

mmol) «£ *) \ \\&m 2 6 (24. 4 mg, 37%) £#fc„ 
APCI-MS m/z:, 490 (M+H) + . 
^»!l2 7 (ft^2 7) : 

4 £ I^m^ LT> ###1 8 Til bhZ>ik&%H g (53. 5 mg, 0. 133 mmol) % 
1^(0. 0800 mL, 1.40mmol),N, N-^^f/^f l/y^7 ^ ^(0.0780 mL, 0.711 
maoDiSXX^h V T± h^^mitt^mi- VV #A(131 mg, 0.620 mmol) <fc <9 , 

2 7 (40. 3 mg, 64%) £#fc e 
APCI-MS m/z: 476 (M+H) + . 
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8 (fl5^j|2 8) 

###l4£l^ilfcL-C, ###y8-C#t>tl5-ft;^g (53.3 mg, 0.132 mmol), 
@^(0.0500 mL, 0.873 mmol), 1- ( 3 ~T $ / T"* fc!» -2-t'n!) 
(0.0930 mL, 0. 663 mmol) $S£tf h V T± h ^ v7kf^{b* b y *7 A (131 mg, 

0. 617 mmol) <£ 9 , fc&fo 2 8 (56. 3 mg, 80%) <M#fc 0 
APCI-MS ra/z: 530 (M+H) + . 

mmm2 9 (^#129) 

#%#J4 t mUfc IT, 8 -C nbtlZit&m g (50. 7 mg, 0. 126 mmol) , 

@^ (0.0500 mL, 0.873 mmol), 3 -T 5 J - 1 — M0. 0480 mL, 0.628 

mmol)*5j:t^MJT-fe H **/im\t* tm-f h V £-Ml38 mg, 0.652 mmol) £ «9 , 
tt&m 2 9 (38. 3 mg, 66%) $r#fc 0 
APCI-MS m/z: 463 (M+H) + . 

(fl5^*3 0) 

##M4 £ lt v ##09 8 -e^^tl/S'ft;^ g (50. 6 mg, 0. 125 mmol) , 

^(0.0500 mL, 0.873 mmol), N-T±^/^^ \s\s*?T X Y (80. 0 mg, 0:783 
nmol)^<tI^by T-fe b^ri/TR^b^^^by !>^(134 mg, 0. 632 mmol) £ 9 , 
fc-£#3 3 O (30. 3 mg, 49%) £#fc 0 
APCI-MS m/z: 490 (M+H) + . 

mmm 3 1 (Ms 1) 

#^f!]4^P#^bX, ##^>|8T?#^^S'fb^g (50.1 mg, 0.12lmmol), 
@|®K0'.0500mL, 0.873 mmol), 2- ( 2 -T 5 / ^ h / — /K0. 0630mL, 

0.628 mmol)*5j;t» V T* h^^TK^fb*^^ h y ?-Ml30 mg, 0.612 mmol) 
X 9 , 3 1 (44. 6 mg, 73%) £#fc„ 

APCI-MS m/z: 493 (M+H)\ 
3 2 

##fi4i|^^LT, ###>Jl l-e#f>^fc{b^% j (29.4mg, 0.0704 mmol), 
(0. 0450 mL, 0. 786 mmol) , n - 7° n t>7 $ >- (0. 0538 mL, 0. 654 mmol) *5 £ 
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T* h ]) T± h ^S-tK*^ ^KH" h V V i» (162 mg, 0. 762 vwk) <fc D. , 3 2 

(30.0 mg, 93%)£#fc„ 
ESI-MS m/z: 459 (M-H)~. 
mmm3 3 (ft^#3 3) 

###J 4 t mmiZ- LT, I l T*# btlZiki?®) j (50 r 8 rag, 0. 122 mmol) , 

ffEgKO. 0420 mL, 0. 734 mmol) „ iPa^f-AsT 5 Is (0. 0630 mL, 0. 609 mmol) jo J: IF b 
\) 7± h**/7kmik*Vm-t hVVJ» (107 rag, 0. 503 mmol) «fc t> % 3 3 (28. 5 

mg, 49%)£#fc G . 
APCI-MS m/z: 475 (M+H) + . 
H»!l3 4 0fb-a-t)3 4) ' 

###J 4 i: H^CL UT , 1 1 T*# hfl^it^-m j (51. 0 mg, 0. 122 mmol) , 

@^1&(0. 0420 mL, 0. 734 mmol), ^SVft V V(0. 0530 mL, 0. 608 mmol) ijoitf h})T 
ir h ^ri/imik* hV V A (112 mg, 0. 530 mmol) <t 0 , it^h 3 4 (48. 8 mg, 

82%)<H#fc 0 

APCI-MS m/z: 489 (M+H) + . 
^IS^13 5 tft^S 5 ) 

4 £ LT, 1 1 Tit ibftS^-a^ j (45. 0 mg, 0. 108 mmol) , 

1^^(0.0370 mL, 0.638 mmol), N, N- V^/V^U^i/T % ^(0. 0760 mL, 
0.541 mmoDjSit^M; T± b ^vTklfte* ^Sti" f V P A (97. 0. mg, 0. 455 mmol) 
<fc 9 , it^m 3 5 (23. 3 mg, 42%) <H#fc 0 
APCI-MS m/z: 518 (M+H) + . 
H»!l3 6 (1^3 6) 

###|1 3T*#^tLf^b^m(D h y 7/^P@^^(116 mg, 0. 235 mmol) £ 
DMF (4 rnLHc^U N-tert -zf Y^sX /Vi$~;V- 0 -T^=>*(127 mg, 
0. 671 mmol), 1 - t K» ^r^y^ h y T^/— M163 mg, 1. 07 mmol)*5<tt^ 1 - 
3 - ( 3 ' - ^;VT 5 7 7" P tVW) ^ Kttlfe&(0. 100 mL, 

0. 644 mmol) ZMz., kiTC 10 I^WSH^ bfc. EO^fcl&fn&lfcic*"*- h JJ * A* 
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m^msti- h y *A-cft*u «asE*«ffis*ufc- »aE*#JfcSw* 1^7 

7^-(^^ty/^ixf/i,= l/3)fiIt5: >) x {k-a-#)3 6 (93.3mg, 
75%) £#fc 0 

APCI-MS m/z: 548 (M+H) + . 

te-^Mfc 3 6 (79. 0 mg, 0. 149 mmol) £ W n n ^ ^ ^ (5 mL) ^^|'bfc 0 - <Dfe 
m^hV 7/U^-nftH(0.5inL)«rJD^ ifil?3^»tfel, ®S««r«flEtf 
* If-o aaESr^StftS ^v^77^(^n A/p< * / -^/«T y 

- 7tK = 100/10/1) t?*ft4i"S -ffr£^ 3 7 (61. 0 mg, 91%) &#fc 0 
APCI-MS m/z: 448 (M+H) + . 
^3 8 (^3 8) 

ik&%d 3 7 (43. 6 mg, 0, 0974 mmol) &T±h—hV A> (5 mL) KWM U 4 - 5? 
^ ^VVT $ 7 tf y v> y (26. 6 mg, 0. 218 mmol) £5 £ XfiMfoWftk (0. 0368 mL, 0. 389 

mmol) £An ^jax- 12 B#p*m# u/c 0 Rfomzmommfomi- h y 7 atr^ (30 

T- h y ^$r^flb@5fe Lfco ft&fr&ftjM 7 * K7* 7 7 * - 

p p */VA/7 * y ->V=20/l).-e»iai-5 - t £ *) > 3 8 (12. 7 rag, 

27%) &mtz. 0 

APCI-MS m/z: 488 (M-H)". ■ " ' 
3 9 (jb^3 9) 

(107 mg, 0. 218 mmol) , N-tert -7* h ^#/Wl?-/l'-L-7 s P y i/(148 mg, 
0. 687 mmol) , l-tpP^yj/M) 7/- M209 mg, 1. 35 mmol)*5 l - 
a^A— 3 - ( 3 ' -v^ ^/VT 5 / 7°n fcW) #/W?vM' ^ K&1&!£(0. 120 mL, 
0. 784 mmol) £ 0 , 3 9 (140 mg, 100%) £#fc 0 

APCI-MS m/z: 572 (M-H)~. 
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'HJ6W4 0 Uk&®4lt) w 

MMM 3 7 .4: mmiZ lt v 3 9. (114 mg, 0. 199 mmol) *3 J: h JJ. 7/U:*n . 

(0. 5 raL) «fc *) , ^-^#1 4 0 (76. 9 mg, 82%) £#fc 0 
APCI-MS m/z 474 (M+H) + . 
H»!]4 1 (41^34 1) 



3 6 £ LT, ###J 1 3 X^hfl^)it^m(D V V 7/V^T^m^ 

(107 mg, 0.218mroolh N-ter t -~f Y A>i$~;V-L-T 7^^(130 mg, 

0. 686 mmol) N 1-tKn h V T. ^/—/V (209 mg, 1.35 mmol) & J; t£ 1 - 

3^/1— 3 - (.3 5 - ^/KT tVU) ^/V^i^f ^ KiM*&(0. 120 mL, 

0. 784 mmol) £ «9 x ik&fy) 4" 1 (110 mg, 92%) &#fc„ 
APCI-MS m/z: 546 (M-H)". 
»4 2 ({b^4 2*5j;t^4 3) 

HJ£#J3 7 ^iRlpCLTs {fr£^4 1 (75. 7 mg, 0. 138 mmol):f3£t; h ]) 7 fr* 
ng^KO. 5 mL) J; *K \t^4 2 (27. 9 mg, 45%) *5 <fcTM 3 (25. 1 mg, 41%) Srv^T 
X^rUj-^-b LT#fc 0 
ft^i4 2 APCI-MS m/z: 448 (M+H) + . 
ikijty!) 4 3 APCI-MS m/z : , 448 (M+H) + . 
H«»J4 3 (ft^fe4 4) 



3 6 i: If^M LXx 1 3 X*mbtlZ>4k&mm<D h V 7J\s*v%mM. 

(107 mg, 0.218 mmolh N-tert -7* b^^^fc/V-N-^ f-^V i/ls 
(138 mg, 0. 727 mmol) < 1 - fc Fn^r^y/ h U T s /— M2Q9 mg, 1. 35 mmol) 
l-.^/v-S-O' -P^f-;VT^/7°n^;v)^j^M 5 KUtSKIft 
(0. 120 mL, 0. 784 mmol) «fc 9 „ ^£#7 4 4 (106 mg, 88%) &#fc 0 
APCI-MS m/z: 546 (M-H) - . 
H«!l4 4 (fc£fc4.5) 

37 t mm?- LT, ^-£#4 4 (77. 8 mg, 0. 142 mmol) *5 £tf h y 7As3r 
n^(0.5 mL) «fc9., <fc£fc4 5 (61.4 mg, 97%)^#fd 0 
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APCI-MS m/z: 448 (M+H) + . 
»4 5 (ib^4 6) 

(107 mg, 0.218mmolh N- t e r t -~7 Y **S*UVi$=-;VSf y >>v(121 mg, 0.688 
mmol) x 1 — t K p>v--^»/ K y T V — A- (209 mg, 1. 35 mmol) *5 £tf 1 -^f- 
/I'- 3 - ( 3 ' ?vWT 5 / 7°n M'jV) 1];Vi$*M * KJ£&*&(0. 120 mL, 0. 784 

mmol) £ D . fb£^) 4 6 (58. 9 mg, 51%) £#fc 0 
APCI-MS m/z: 532 OHO". 

6 tfb£**4 7) 

3 7 £ P^IH: UCV fb^4 6 (39. 8 mg, 0. 0750 mmol) #5 £tf h y 
^-n^(0. 5 mL) £ *9 x {t^4 7 (36. 6 rag, 100%) &#fc c 
APCI-MS m/z: 434 (M+H) + . 
Hlfe0lj4 7 tfk£4&4 8) 

Jtl60y 36t RHRfcUC* 1 3 ^»&;h,3fc*Nfem<b h V 7^nft«jfi[ 

(107 mg, 0.218 mmol) N N, N- v-^(80. 1 mg, 0.777. mmol) % 1- 

tKP ^ v-^O-y h y T y-^(209 mg, 1. 35 mmol) $5 £tf 1 - i?yl/- 3 - ( 3 ' 
-vM 5vWT ^/^P fcVl^) */l/#i?>f $ KiffiSfeiUO. 120 mL, 0. 784 mmol) <t >9 , 
fc&m 4 8 (68. 7 mg, 68%) £#fc p 

APCI-MS m/z: 460 (MH)~. - 
H«j|4 8 (ib&%)4 9) 

$mm 36i pjtBm lt, 1 3 tf»e>^«{b^»mo h v yjvim^mm. 

. (101 mg, 0.206 mmol), N-T±^^V ^(112 mg, 0.956 mmol), 
^S^^y h y T> f -/V(215 rag, 1.40 mmol) *3 J; 1-^^-3- (3' -5? 
^ ?vKT 5 7 y n t°;V) *fri&*M 5 K%M(0. 120 mL, 0. 784 mmol) «fc 0 , ^ 
^49 (87. 1 mg, 89%)<Sr#fc„ 
APCI-MS m/z: 474 (M-H)~. 
^fd49 Offc-^50) 
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(107 mg, 0.218mmolh N-ter t -7* b y ~T 5 7 E^(129 

mg, 0, 633 mmol) x 1 - M K n =3r b V T (209 mg, 1. 35 mmol) jS&Tfi 
1 -^;V- 3 - ( 3 ' f'A'T $//n fc» XAs^M 5 KttM(0. 120 

mL, 0. 784 mmol) «fc 9 „ 4b^ 5 0 (44. 4 mg,. 36%) 
HJS#]5 0 (fb£*5 1) 

£16084 OiWcUT, 9t?#btbfcfb^5 0 (36.0 mg, 0.0640 

mmol) .38 it* l> y 7/^nft»(0. 3 mL) £ 9 . 4k&%9 5 1 (18. 0 mg, ,61%) £#fc 0 
APCI-MS m/z: 462 (M+H) + . 
15 1 (flrfH&S 2) ' 

1 3 6 t mm?. tt % #3f#J l 5 T?#fettfc'ft;^ q <d b ]} y?v^rx2^mm. 

(105 mg, 0. 208 mmol) N N— t e r t h *i/$A'tf~A'- 0 -T?=V(122 mg, 
0. 643 mmol) , 1 - fc Kn ^v-'O':/ h U T^/— /K169 mg, 1. 10 mmol) 38 <fcTJ* 1 - 
^3vv-3- (3' -^^/VT^y^ntVW) fj^ 9 M% YWMSk (0.120 mL, 
0. 784 mmol) «fc 9 N 5 2 (87. 5 mg, 75%) £r#fc„ 

APCI-MS m/z: 562(M+H) + . 
H»!l5 2 0fb-£&5 3) 

MMM 37 t m&te UT V 5 1 t?#k*lfc{b-£tJ 5 2 (67. 9 mg, 0. 121 

mmol)^o«tr^b V 7/i^i-tJft»(0.S mL) fb£>«& 5 3©l !) 

(59. 7 mg, 86%) £#fc 0 
APCI-MS m/z: 462(M+H) + . 
15 3 (fc&®5 4) 
! 3 6 £ UT N ^##] 1 5 T*ft htl1ttt.#to o<DbV 7 

(103 mg, 0.203 mmol), N-ter t h^#/M?~/l^y ^^(116 mg, 0.664 
mmol), 1-t Kn^r-^^O-y hyr^/-/V(190 mg, 1.23 mmol) 38 £1^1 
)V- 3 - ( 3 ' t- ^)VT \?>V) %;Vi£*M * VMBUiO. 120 mL, 0. 784 

mmol) £ r> \ {b-a-^J 5 4 (80. 5 mg, 72%) &#fc„ 
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APCI-MS m/z: 548 (M+H) + . 



5 4 (.{k&&>5 5) 

mMM 3 7 t mn\Z IT, Hj&#l 5 3 X-nhtltcit^m 5 4 (67. 6 mg, 0. 123 
mmol)*5 J;TJ? b U 7/^ng^fil (0. 5 mL) £ "9 , 5 5 (52. 0 mg, 94%) «r#fc 0 

APCI-MS m/z: 448- (M+H) + . 

mmm5 5 ttb-a^s 6) 

set mmiz UT\ 1 5 T*nbfotc4k&%} o(DhV yjvjmmkM. 

(101 mg, 0.201mmolh N-ter t -zf V ^v'^/l'^-A'-L-T 7-^(128 mg, 
0. 678 mmol) x 1 - 1 >n h y T y*— /K168 mg, 1. 08 mmol) *5 £TJ 1— 

xf;l/- 3 - ( 3 ' - *J* i-;VT % J 7u \?M fj^ 9 M % KjftlfetftCO. 120 mL, 
0. 784 mmol) £ V , 4\&<& 5 6 (66. 3 mg, 59%) £#fc 0 
APCI-MS m/z: 560 OHO" 
^*6^5 6 (fc&4*>5 7) 

mmm 37 1 mm^ lt\ warn 5 5 5 6 (54. 3 mg, 0. 0970 

mmoDjSit^hy yMn^m0.5 mL) £ 7(37.2 mg, 83%) £#fc 0 

APCI-MS m/z: 462 (M+H) + . 
HJS#|5 7 «b^%5 8) 

' MM®] 3 6b m&fc Ut\ ##08 1 5 -CftfetLfc-fE^fe o <D V V 

(102 mg, 0.202 mmol), N- t e r t-^ F^v'«^-L-/P UV(140mg > 

0. 651 mmol) . 1-tKo ^-O-y* b V TV— Ml73 mg, 1. 11 mmol)*5 «fctf 1 - 

^/V- 3 - ( 3 ' - *f-)V7 % J ytt tW) %;V0rs*M % WS9t&.<Q. 120 mL, 

0. 784 mmol) £ <9 , {k&fa 5 8 (94. 7 mg, 82%) £r#fc 0 

APCI-MS m/z: 588 (M+H) + . 

$tttt5 8 tfb£»5 9) 

mmm 37 1 mmz it, h«j 5 7 b^rt^-a-^ 5 8 (70. 5 mg, 0. 120 

mmol) *3 £Tfi h V 7/Wrvfflk(0. 5 mL) J; «J , 5 9 (51. 2 mg, 88%) £#fc„ 

APCI-MS m/z: 488 (M4fi)\ 
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mmms 6 tmmKvx.mmn sxmbtbtcit&voo <n> v y 

(104. mg, 0. 206 mmol) , N, N-i^ V v-^(73. 3 mg, 0. 711 mmol) N 1 - 

t Fndr^-<vy ? hyT^-7V(183mg, 1. 18 mmol)*? itf 1 -^;V- 3 - (3' 
-v^ *f->VT ^/^n \f/V) %>Vi£*M $ R^&(0. 120 mL, 0. 784 mmol) J: 9 , 
it&m 6 0 (76. 4 mg, 78%) £#fc c 
APCI-MS m/z: 476 (M+H) + . 

mmm6 o «b-a^6 d 

(102 mg, 0.202 mmolh N-'te r t V ^ri/^/Vfc/l— ^A-W 
(122 mg, 0.645 mmolh 1-fc Kn i/-*-ls*S Y V T^A^ (166 mg, 1.06 mmol) 
33 J: If (3' -^^T^/^ntW) ^/i^v^ S K£Sfe& 
(0.120 mL, 0. 784 mmol) «fc «9 , 1 (75.4 mg, 66%)£#fc„ 

APCI-MS m/z: 562 (M+H) + . 
16 1 tfb£4fr6 2) 

1 3 7 £ PHRlC IT, 6 O T'#^fLfcfb-6-#J 6 1 (6.1. 8 mg, 0. 110 
mmol) *5 «fctf h y y;Virnmk{0. 5 mL) J; «9 N 4b£-#) 6 2 (45. 9 mg, 90%) &#fc 0 
APGI-MS m/z: 462 (M+H) + . 

2 Ut&®6 3) " 

(103 mg, 0. 204 mmol) N \fir^W. (103 mg, 0. 656 mmol) % 1 - 

t Kn b U 7V-M199 mg, 1. 28 mmol)** 1 -oc^vl/- 3 - ( 3 ' 

— ^ *f-)v7 ^J-fxi \f;V) -frtVif^M * YW$M.(Q. 120 mL, 0. 784 mmol) <£ «9 ^ 
{b£^ 6 3 (75. 1 mg, 69%) £#fc 0 
APCI-MS m/z: 530 (M+H) + . 
$mms 3 «b£^6 4) 

^3 6 bmWt^x^^mi 5x&btitd\:&mo<Dbvy^vffimiM. 
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(102 mg, 0.202 ramolh N, N-v^fVl'- y -T% /§§^(119mg, 0.710mmol), 
1-tKo *S"<:s*S h y T N /— /K178 mg, 1. 15 mmol)*5 <fctf 1 3 - 

( 3 ' -v^ 5: 7 7°p tf/W-^v^ 5 K^^(0. 120 mL, 0. 784 mmol) 

J; «9 , KC&ty 6 4 (61. 3 mg, 60%) &#fc e 
APCI-MS m/z: 504 (M+H) + . 
H»!]6 4 (fc-£#>6 5) 

mmm 3 6 tp^^ lt, 1 5 -e#^tbfc^t> o <z> h y ^^n^^: 

(103 mg, 0.205 mmol), ^ h^r^^ (0.0500 mL, 0.652 mmol), l-tKo^V 

hVTV*— /l^ (192 mg, 1.24 mmol)*5«tt^l-^/V—3- (3' 
/I'T 5: J 7°d tT/U) # A-tfc^-f 5: K*Sfifei&(0. 120 mL, O. 784 mmol) <fc D , -ft^t) 6 
5 (63. 8 mg, 67%) £#fc 0 
APCI-MS m/z: 463 (M+H) + . 
16 5 (fc&®>6 6) 
1 3 6 £ PH3&K: LT, #%#J 1 5 X'mhtitz.^mo (Dh V 7/Vtn« 
(113 mg, 0.224 mmol). N-7-fe?"/V^y ^^(101 mg, 0.858 mmol), 1-t Rp 
df>>x^>^ h y T^— ^(209 mg, 1.37 mmol) & J: Xfl ~^;V- 3- (3' -S? 
p< fV^T 5: 7 tVV) j&A'jtfSM' 5: R&^(0. 120 mL, 0. 784 mmol) <fc 9 , 
$16 6 (71. 5 mg, 65%) 
APCI-MS m/z: 488 (M-H)". 
mi&W6 6 7) 

36 k mmiZ bT, 1 8 X^bfltc^m r Wi^m^ (77. 0 mg, 

0.175 mmol), N— t e r t -"f h *ri/$> ;l>i£~;V- L -7°P y ^(108 mg, 0.502 
mmol), 1-fc Kn^r^^hyr^ M187 mg, 1. 21 mmol)*? <fctf 1 
- 3 - ( 3 ' - f7VT ^ 7 tf/V) #/l^v^f ^ K&|feS£(0. 120 mL, 0. 784 
mmol) J; <9 , 6 7 (108 mg, 100%) &#fc„ 

APCI-MS m/z: 602 (M+H) *. 
H»»J6 7 (fb£^6 8) 
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JH«!|3 7i 6-V'&btlfr4k£-yaW7 (91.6 mg, 0.152 

mmol)*5 XT* h V 7/V^-p^(0. 5 mL) <fc 9 , ,^^#6 8 (70. 9 mg, 93%) £#fc 0 
APCI-MS m/z: 502 (M+H) + . 
16 8 <A\&®G 9) 

36i IT, 1 8 T?#S>ixfc{b J £4& r (Dmm&Oi. 4 mg, 

0. 152 mmol) % N, N - fAs? V W (94. 9 mg, 0. 920 mmol) N 
^<^y hU 7/- M204 mg, 1. 32 mmol)*5 XT* 1 -ai^-yl/- 3 - (3' 
AST- tT/u) 1ifl,i£*M % Kififflfc4ft-(0..120 mL, 0. 784 mmol) £ 5 > 6 

9 (81. 5 mg, 100%) 
APCI-MS m/z: 490 (M-tfO + . ' 
^J60!|6 9 {tt&mi 0) 

HJ60il 3 6 i WkK. LX, 1 8 X^hfltd^m r <D^^(75. 8 mg, 

0. 172 mmol) , N— t e r t —~f Y ^^/V#=/U-N-p« fvl^ U ^^(95. Omg, 
0. 502 mmol) x $"< V "/ h V T */—Ml98 mg, 1. 28 mmol) &XT*l- 

/!✓- 3 - ( 3 ' -vO< *$~)VT 5/^0 t°/V) -iJfrifr*M. ^ F&36tiB.(0. 120 mL, 0. 784 
mmol) «t <9 \ /fb£# 7 0 (103 mg, 100%) £r#fc 0 
APCI-MS m/z: 576 (M+H) + . 
7 0 0fb8^7 1) 

H 3 7 £ Ulite: LT, H%f8 6 9 T'# btHtfc&fy 7 0 (86. 2 mg, • 0. 150 
mmol) *5 XT* h U 7^Pgfflft(0. 5 mL) X 9 , fc&fo 7 1 (64. 0 mg, 90%) £#fc„ 
APCI-MS m/z: 476 (M+H) + . 
H»d7 1 (ft£fc7 2) 

^Jfe0j3 6 fclTOteLT* ###ll 8T'#btvfc{b^r <D^MS(76.8 mg, 
0. 174 mmol) N N- t e r t -7 h^fjlA'tf—jyyi) v^(97..7mg, 0.558 mmol), 
1-fc KndrS^O-/ h y 7/- M187 mg, 1.21 mmol) jo £#1 -ai^/U- 3 - 
(3 ' "FAST ^/^o tW) fjfr#*M $ K$Bfett(0. 120 mL, 0. 784 mmol) 
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«fc «9 % ft&m 7 2 (96. 9 mg, 99%) £r#fc 0 
APCI-MS m/z: 562 (M+H) + . 

mm®\7 2 <a\&®7 3) 

MMM 3 7 £ i^tHM LT, MMM 7 l -C*# i^fcfc^ 7 2 (80. 9 mg, 0. 144 
mraoD&itf h y 7/^p^(0. 5 mL) £ 9 v 7 3 (61. 1 mg, 92%) £r#fc 0 

APCI-MS m/z: 462 (M+H) + . 
^»!J7 3 Gb^*7 4) 

38i PWcLT, 8 X^hfltcih^m r O^ig(50. 3 mg, 

0. 114 mmol) % 4 - ^ ^/t-T $ 7 t° U v?^ (33. 7 mg, 0. 276 mmol) 
(0. 0500 mL, 0. 529 mmol) X' >9 x 7 4 (45. 6 mg, 90%) £r#fc„ 

APCI-MS m/z: 447 (M+H) + . 
«#J7 4 (^^7 5) 

4 £ LT, ###11 8 -Trlf^Mb^ g (51. 3 mg, 0. 127 mmol) v 

(0. 0440 mL, 0. 769 mmol ) x 1 - ^ fcV<9 ^ (0. 0710 mL, 0. 635 mmol) 

&£T$ MJ T-fe h^SoJcaHb***?- h U (119 mg, 0. 563 mmol) <£ 9 % -ffrfrtt 
7 5 (52. 4 mg, 85%) &#fc 0 
APCI-MS m/z: 488 (M+H) + . 
^»!i7 5 (fb^7 6) 

4 £ l?3$|{£ LT\ HJfetfil 8 -C# tlZikG-®) g (86. 0 mg, 0. 213 mmol) . 
(0. 0730 mL, 1. 28 mmol h 2-7^-1, 3 - 7" p /Oi?3r—MlOO mg, 
1. 102 mmoD^J;^ hVT± h =¥->7k^b^ Y V ?A(202 mg, 0.952 mmol) 

£ 9 , ik&m 7 6 (18^ 0 mg, 18%) 
APCI-MS m/z: 479 (M+H) + . 
mmi\7G Ut&®7 7) 

4 t mm^. Ltx H«!l 8 T*# bfl^t^m g (81. 4 mg, 0. 202 mmol) , 
M(0. 0730 mL, 1. 28 mmol), 3 -7 5: / - 1, 2 -^°p^>'^-/1'(88. 2 mg, 
0. 968 mmol) &£TfhVT±h*c h V A (202 mg, 0. 952 mmol) 



77 



WO 2004/111024 PCT/JP2004/008375 

<fc 5 , <k&® 7 7 (21. ft, 23%) &#fc 0 ^ 
APCI-MS m/z: 479 (M+H) + . 
H«fil7 7 (ft^7 8) 

Igi 

N- t e r t -7* h ^VXlVifrzLfr- y -J % J r/^/l^dO g, 49. 2 mmol) & 
THF (100mL)lC^U N, N' -%Ao£~A,*M * ^/-/V(14- 3 g, 59.0mmol) 

46^(6.2 g, 64.0 mmoD^P^ SBT? 12 B#r^# Lfc„ fiDSiKtofcSrJP*., 

ft*Ufc„ ^^te®*^--b^J:!9, 1- (t e r.t-^b^^*^^. 
- 3- (N-p* h^-N-^A-TJ/l'/^^A') yo/^^(9.55g, 80%) 

APCI-MS m/z: 24.7 (M+H) + . 

JM 2 - . . 

±mx~'&t>tltcl- (t e r t-^h^v-^/V^^T^/) -3- h 
*i/-N-*<?-;\'%/W^s(j]s) /n/^y^THF (300mL)^^bfc o £tf>88£ 
in, -10Wy^o^W^i/^A^o^/f K©2.0mol/LTHF^ (18.4 
mL, 36. 8 mmol) PiUTC 15 Lfco Jfcl^T?. . 

A^P7-f KO2.0 mol/LTHF$gf£(21.3 mL, 42.7 mmol) Sr-lCC"^;^ 

=¥f-V/@|^^=6/l-*4/l)T^^-r5^^^<J;Ds 4- (tert-/f 
^^/U/Jfn/UT $ 7 ) 7 * / >- (3. 95 g, 39%) &#fc 0 

APCI-MSm/z: 264 (M+H) + . 

xm3 

±|B*e»fe*Lfc4 — (.t e r t-^b^^toW75/) ^fn7xyy* 
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^ * >-/K80 mL)33«ttm@7k(20 mL) O»^«*lfc«M»Ufc 0 
$*/U^Kjfi»ie(3.80 g, 30.0 mmoDSrJPit, ^fiT? 5 NPW9E#bfe„ Rfoffi. 

zummmu mm^^Mx., mm^^x-mm Lfc #«ssr«a^ifoKt?ag 

S^n^Acc— x/V^-ey XV V— "fSr. £fcU:.!5s 4- (t e r t-^h^^/^ 
^7$/) /fP7x;y=W^;W^/y (3.86 g, 76%)£#fc 0 
APCI-MSm/z: 337 (M+H) + . 
I@4 

±!ET*#ktW L c 4-(tert-^ ^^/^-/WT ^7)^fn7x;y= 
^-fe .5 # A^y>(L 69 g; 5. 02 mmol) £ v 5 ^ P D / * > (50 mL) U t° y 

v^(3. 30 mL, 40. 2 mmol) & J; tWftflS h y ^ ^Tir^O. 1 mL, 25. 1 mmol) £ 
#Px., ^at?12B#r^#Ufc: 0 S^-lmol/L^^P^s 1 B#Wfc# 

y -7AT«L, »ISE«r«ffi«*t^...«®6*vy %?/i>$'?&?w Yifyyj 

- {^^/mk^f-^^/D -vamtz ^ t m j: «k 1 7 ice*©^ 

4feq (2.02 g, 8O30£#fco 
APCI-MSm/z: 505 (M+H) + . 

±mX^hfhtcit^Wq. (0. 674 g, 1. 34 mmol) £ 4 w>lA'£fc**-18fc*?yi' 

^(20mL)(^iufc o m&x*3o$rmmwu Rj&m*mi£mmLtc 0 mm&i? 
^^v^^jvx* y * 7 y -i-s n t J: , i 8 ^la^te-^ r omm 

& (574 mg, 98%) fc 0 
ESI-MS m/z: 405 (M+H) + . 
It6 

±IEt?# £ flfbfb^Mfc r (D&l^ (450 mg, 1. 02 mmol) i^PB^y (40 mL) 
& j; b y ^;VT ^ y (2. 5 mL, 17. 7 mmol) £#0 xMW Lfc 0 ^\ 2 - * O 
n - 1 -si* ^/V/js^/l^ p 9>f K(o. 74 mL, 7. 07 mmol) SrflP*^ 30 # 
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;^7A^nvl> ; /77^ 3/2-^1/1) T*^1"S £ 

«fc D x it&M 7 8 (169 mg, 34%) £#fc 0 
APCI-MS m/z: 495 (M+H)\ 
5fcfc0i7 8.(<fb<&4*7 9) 

HJfeflJ 7 7 -C#e>Jh/*-ffc£-«& 7 8 (490 mg, 0. 991 ramol) &T-fe h =■ h V M5 mL) % 
7< ^ / — /K5 mL)** itfWlfatek*^ h y * AtK^(5 mL) icigfi? U ^ 
T $ ^HS(808 mg, 9. 91 mmol) ^fit? 15 #IS&#Lfc,. KJ&ifctoJcS: 

D *^A/> ^ / -71^/ h V x-fA'T % >-=90/10/0. 1) T**lt$£ L/t, # bftfcfi. 
£j5fc4&&4 mol/L 4&fl£dc*-^tt^^A4a«(20. mL)*? £tf$*n^loc-->yU-C P 

* 7 P — C £ <fc 9 7 9 (206 mg, 36%) lt#t 
APCI-MS m/z: 540 (M+H) + . 

'^^17 9 Wb^8 0 ) 

$mM7 7f#f)tl^fe7 8 (505 mg, 1.02 mmol) & 7 mol/L T^-T- 

* * y -/V^ClOO mL) U ^^T* 12 NNRJJJ|# Ufc 0 U 
i^v'!l*W7A^D-7 K^7 7>f- (^na^A/^/^/l>!lx 

$^=6/1/0. 35) t?»*ufc 0 mhMd^^tm wckm-**j 

-frWfc (10 mL) \&m W V^/te-TM50 mL) ^Dx, £ Cfd£j§l U 
ftit5 £ <fc 9 s 8 O (235 mg, 43%) £#7c 0 

APCI-MS m/z: 512 (M+H) + . 
mMM8 0 .(^8 1) 

1 7 T*#bttS^^ q (0, 81 g, 1. 60 mmol) ^ter t / -/V(35 

mL)\zmMU 1 mol/L mol/L ftMH" h V ^WS»(pH=3, 12 mL) 

&£XfifclMkft$£i- h V $ A (0. 60 g, 16. 0 mmol) $r^JPx. N 60 o CT* 15 L 
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fc 0 fcj&m\mm(.2.7wL)*Mx.. m&mmLtc 0 wm&k&M*.* mm^^x 
/i-»i/d xmm-r z> - 1 k x 5 ; 8 1 (323 m g , m) zmc* 

APCI-MS ra/z: 421 (M+H) + . 

$mmz 1 (fc#*8 2) ' 

HJI^iJ 8 0 Tif^ftfofk^ 8 1 (323 mg, 0. 768 mmol) Sri?* v n ^ ^ ^(10 raL) 
fcig#?U t°y ^^(0.230 mL, 2.69 mmol) 5o£U5 -/n^l/JJ /l^ ny-V K 
(0.206 mL, 1. 54 mmol) Srflfl M^T' 30 ftf$W:WLtZo Kfcmzfr&Mz.. 

^/^mm ufc 0 mmm^m^m^xm^vt^ m*.m&j- h y * a-c^ 

U ^^ff^5feb/c 0 a^^r^^^^^v-K (DMSO) (lO niL)^ 
#U b y l> A (0. 315 mg, 3. 84 mmol) %Mx., WW 24 ^^#Lfc 0 W. 

^77^- (-^1^/11^^=3/2) ^K-TS 9, fM82 
(0. 386 g, 99%) £#fc 0 
APCI-MS m/z: 503 (M+H) + . 
^iS^8 2 «ti^8 .3) 

mmm 7 7 oig 5 ^ l-c, mmm 8 1 r^b^fc^-a^ 8 2 (0. 386 g , 

0.768 mmoD&itf 4 mol/L^b7k^-@m^/M&f&(10 mL) J; 5 V {^#18 3 
(0. 217 g, 64%) %mCo 
APCI-MS m/z: 403 (M+H) + . 

mmms 3 (fc&ms 4) 

^0"!l7 7<DJMQ tmm^X^ ^«J8 2T*#P>^fc{b^8 3 (185 mg, 
0. 417 mmol) x h ]) ^/l^T 5 ^ (0. 290 mL, 2. 11 mmol) *3 <fctf 2 - ^ n u - 1 -:n 
* l/7.j\s-fc=.)V>7 n=7^i K(0. 066 mL, 0. 632 mmol) «fc «9 , ik&$) 8 4 (0. 205 mg, 
99%)£#fc 0 
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APCI-MS m/z} 493 (M+^ ^ 

rnmmsA ift^ms 5) 
mmm 7 8 ,t mm\z ut, n»!i 8 twub-a-^ 8 4 (0. 205 mg, 0. 417 

mmol) *5 &Tfi*J* f-^T $ Is^mmO. 348 g, 4. 26 mnol) <fc 19 , 8 5 (0. 177 mg, 

77%)£#fc 0 

APCI-MS m/z: 538 (M+H) + . 
mMW8 5 0fb&fc8 6) 
HW!l 7 7 Olg 3 T?# bftfc 4-(tert-7" h *i/j}/l>7$.~/\>>T 5 7)^ 
17^7 X==^-fe 5 3J/W<y 1/(0. 968 mg, 4. 09 mmol) £Tir h V(20 mL) fC^ 
#U t° y i?>(X. 7 mL," 20:5 mmol) *5«t^7K^ (1.9 mL, 20. 5 mmol) £r#n£> 

VtCoBmz &0 wL)&£T*t K7^>" l7k?RtJ(20mL) 
■Srimit. .^fiT? 1 t^i#Lfe, IxJ&ifcfc: 1 mDl/L4»Srin^ ft»*^t?tt 

m 8 6 (0. 910 mg, 59%) £#fc 0 
APCI-MS m/z: 379 (M+H) + . 

'mmms e of&a*8 7) . " . , s 

HJISfljl 8 5 -C# btltcik&W 8 6 (0. 334 g, 0. 883 mmol) ^P.n^y (10 
mL) U If U y (0. 376 mL, 4. 41 mmol) $3 «fc i&fb h V * *?JVT ± fA* 

(0.326 mL, 2. 65 mmol) &#P;t, gfit' 12 R#f^#Lfc 0 S&MHdfcSI&flPfcs ^ 

fit? i i^niiiiw-uftiift. miA^^-eftbu u*:. ^rowtrttffiiAil^-cm^uAiift. 
m&fflstf by? j^tm u tsKSrWES* ufc 0 me*.-^ y * 7.a^o 

vh^77^ -(^^f-v/@^^^/v=3/2-^i/i) z.b\z.£*)Jk& 

%!8. 7 (0.327 g, 80%) 
APCI-MS m/z: 463 (M+H) + . 
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18 7 (4\&VB8 8) 

mmm 7 i ©ig 5 1 mm^ tt, mmm 8 6 -e&btiftfo&m 8 7 027 m g , 

0. 707 mmol)*5j;tf 4 mol/L J£te7K*-B*l&^?vl'^J: 9 , *fr£4&8 8 (214 mg, 
77%) £#fc 0 

l HNMR (270 MHz, CDC1 3 ) 5 (ppra) : 1.24 (s, 9H), 2. 17 (m, 2H), 2.28 (s, 3H), 2.39 
On, 1H), 3.03 (m, 2H), 3. 23 (m, 1H), 7.21-7.45 (ra, 5H). 
APCI-MS m/z: 363 (M+H) + . 

m&m 8 8 8 9 ) 

8 5 -&&htl1tft&m 8 6 (299 mg, 0. 790 mmol) Dn^^y(8mL) 
try v J >'(0.202 mL, 2.37 mmoD&ilM -Zfn=tzf^- ]) n 7 4 K 
(0.230 mL, 1.98 mmol) KM*-, 30 &ffl»# Lfc. R^^^*Sr*Px.< BPK 

A(0.324 mg, 3. 95 mmol) SrybBx., ■ ^fi't? 24 RJtSttfc^SrJp^, g£ 

*feU i8*tt«:WEE«*Lfc. i^^!)*^7^DYf^77^- (^V 
^/g^ai^/l/= 1/1^2/3) r i^«t {k-^#J 8 9 (0. 265g, 75%) 

APCI-MS m/z: 447 (M+H) + . 
MMm8 9 ({b^9 0) 

HJI0!J 7 7 ©It 5 £ mm?- bT % ^Jfe^y 8 8 ^>tltci^m 8 9 (0. 265 g, 
0. 593 mmol) *3 it* 4 mol/L :&fbzk^-|^^/l4$ifc(10 mL) <t 9 , {b-g^fc 9 O 
(0. 195 g, 86%) £#fc 0 
APCI-MS m/z: 347 (M+H) + . 
9 0 9 1) • 

8 1 £|^8Sfc:LT, HIM 8 5T*#f>tLfc^^8 6 (274 mg, 0.724 
mmol), t°y (0.185 mL, 2. 17 mmol) N 5-^P^l/!)/^P7^ K(0.242mL, 
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1. 81 mmol)*5 XTfgm^t V *7 A (0. 324 mg, 3. 95 ramol) X *) ft-g* 9 1 (0. 267 g, 

80%)£#fc o 

APCI-MS m/z: 461 (M+fl) + . 
§£«!]9 1 (^#»9 2) 

rt#J 7 7 (Dig 5 b mWktZ. ft, 9 0 Vnhfltcit^-m 9 l (0. 267 g, 

0. 580 mmol)*5£tf 4 mol/L ^tK*-^^^;^^(10 mL) X <9 , ^^9 2 
(0. 181 g, 79%) *mtc 0 
APCI-MS m/z: 361 (M+H) + . 
H»!l9 2 (ft^#>9 3) 

fc°Ez— /U(0. 0153 mL, 0. 221 mmol) ^DMF (1 mL) ^fi?U ftMWrf- Y V 
(11.1 mg, 0.278 .mmol) Mix., 0t3^£pbfc o #^T\ 1 9 X^hfltc 

VC&fy s (30. 5 mg, 0. 0631 mmol") *MtL, &ffiX* 1 4 H^jf #Lfc„ S^t-7K^ 

40/1) X*Wm-tZ>Zblt£ <0 x te£*9 3 (0.0054 g, 19%)£#7c 0 . 
APCI-MS m/z: 455 (M+H) + . 

mmm9 s (^-^9 4) 

^MM 9 2b mWifc ttv ##M 1 9 X*&btlfc4b-fr<$ s (33. 2 mg, 0. 0686 
mmol) ; 4 ^ ^^-^(19. 1 mg, 2. 81 mmol)*3 J:t^7k^^ h V ? A (H- 1 mg, 0. 278 
mmol) v X 9 < 'fk^t/ 9 4 (12. 4 mg, 40%) £#fc 0 
APCI-MS m/z: 456 (M-4I) + . 
H«!|9 4 (fb^9 5) 

4 b mmfc bT, 8 XUhfltcit^ g (50. 0 mg, 0. 124 mmol) , 

(0. 090 mL, 1. 57 mmol) N 2 - fc° =i V )VT % V (0. 0650 mL, 0. 968 mmol) & X 
hVT-teh ^i/fcmt* h V (116 mg, 0. 547 mmol) X 9 > {b£t/ 9 5 

(42. 5 mg, 69%) £#fc„ 
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APCI-MS m/z: 496 (M+H) + . 
MMm 9 5 (ik&y>)9 6) 

&*m4tmfflC\,Xs ##«aj8*C#e>*tfcfls^4feg(50.6 mg, 0.125 mmol), 
ftfSt (0. 0450 mL, 0. 786 mmol) , 3 - fc° a y )VT % V (0. 0650 mL, 0. 968 mmol) & £ 
TfhVT±h ^iSTkmik* ">^i~ h V V A (128 mg, 0. 603 mmol) £ >9 , 9 6 

(56. 0 rag, 90%) £#fc 0 
APCI-MS m/z: 496 (M+H) + . 
mi&M9 6 7) 

4 £ mUfc LT, ###| 8 T^frfcte^ g (100 mg, 0. 248 mmol), ffi 
U(0.090mL, 1. 572 mmol), *(S)-(-)- 1 - 7s=/Vxf;l/7^ > (150 mg, 1.24 
romoD&.fctfb y Xi? h*V^C*<b*^*^hy ?A(210 mg, 0.992 mmol) £ 9 , 
it^9 7 (50 mg, 40%)#fc o 
APCI-MS m/z: 509 (M+H)\ 
MMM9 7 Uk&®9 8) 

4 £ H3tUc IT, 8 T#^;ftfc>ft;-g^ g (101 mg, 0. 250 mmol) , g£ 

^(0. 0900 mL, 1. 57 mmol), 3 -T ^ / t°y v?V(l38 mg, 1. 47 mmol)*3 £tf b ]) 
T± h Zc^mt* Vmi~ b V V A (214 mg, 1. 01 mmol) £ <0 , 9 8 (96. 7 mg, 

80%) £r#fc 0 

APCI-MS m/z: 425 (M+H) + . 
MMM 9 8 (>fb^9 9) 

#%#J 4 £ p?!^ LT, ##011 8 X*'&bfltt\t&m g (102 mg, 0. 253 mmol) , ffi 
^(0. 090 mL, 1. 572 mmol) , 4 - (T $ / ^ t° V v?>-(136 mg, 1. 26 mmol) 

33 £tf h y Tir b ^rv-Tk^k* h y # A (214 mg, 1. 01 mmol) £ <9 , 

9 9 (96. 8 mg, 77%) £#fc c 
APCI-MS m/z: 496 (M+H) + . 
H»!|9 9 Xit&mi 0 0) 

#%M4ir^eiUT, ##.f!l8T*#bttfc'fb-^t»g (490 mg, 1.21 mmol), ^ 
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^(0.420 mL, 7.34 mmoIK fcV<7 2 -^(606 mg, 6.05 mmol) 33 <£ Tj- h 
])7± h^r^mit^M^-hV *A(1.02g, 4. 84 mmol) £ 5 , flS#*l 0 0 (563 
mg, 95%) 

APCI-MS m/z: 488 (M+fl) + . 
mMM 10 0 (Ib-a-tJ 10 1) 

##00 4 «h UT x ###| 8 X^t>tl1tfc&& g (100 mg, 0. 248 mmol) x B 

16(0.0900 mL, 1.57 mmolK 1 -T-fe^vH?^ 5^(159 mg, 1.24 mmol)*5«t^ 
hVT±h*iSfcm4kft'?%*rh}) ?A(210mg, 0. 992 mmol) X 19 , {MlOl 
(110 mg, 85%) %Wc 0 
APCI-MS m/z: 516 (M+H) + . ' 
H»!ll 0 1 (fk^tllO 2) 

4 £ I^^lC UT % 2 2 -C#^tbfc{b^ v (0. 249 g, 0. 663 mmol) , 

Sl&tt). 240 mL, 4. 20 mmol) N AsT $ ^ (0. 243 g, 3. 32 mmol) *5<t t5 h !) T 

"fe h ^i/Tk^fb* S^t" h !J VJ* (0. 562 g, 2. 65 mmol) <fc t) > fcft® 1 0 2 (0. 236 
g, 82%)£#fc 0 
APCI-MS m/z:" 433 (M+H) + . 
HH^l 0 2 (fc-3^1 0 3) 

^8609 10 1 "Z&bfllttt&fo 1 0 2 (34. 3 mg, 0. 0793 mmol) £ J — MO. 5 
mL)fc?§#U Mitt}) ^A(III) • 77KfP^).(29.5 mg, 0. 0793 mmol)*5 it^TK^ - 
h !J 17 A (30.0 mg, 0.793 mmol) %M?L, 1 Nppifi^ Ufc. 

7 -^=90/10) X*ftMir% ^t\cX<0, ik&m 1 0 3 (15. 1 mg, 52%) &#fc 0 

WMi o 3 UkG-ym o 4) 

10 2 -C#bttfcfb^ 10 3 (15. 1 mg, 0. 0415 mmol) n D^^y 

(0.5mL){C^U Ort^bfCo Z<D%m\^ if]) i?y (0.0128 mL, 0.150 mmol) 
&£.X*mk h y * fvVTirfvKO. 014 mL, 0. 125 mmol) ZMx., "SLVLX* 15 R$f$$ 
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a o ? J -;V=90/10) TSfiUHi- 5 ZlbK&Vs tt&tfa 1 0 4 (9. 20 mg, 

50%)£r#fc o 

AP-Ms ra/z: 447 (M+H) + . 
HJfeM 10 4 {ty&m 10 5) 

##0>J 4 t mmiz LT> ###U 8 T?# <btLfc{fr£^ g (50. 1 mg, 0. 124 mmol) x 
^(0.0450 mL, 0. 785 mmol), 4 -^;VT ^ J * ?vH? 9 ^V(84. 4 mg, 0.620 
mmol)4oj:t^hy T*fe h^i/TKH-fb^^^hy £A(105 mg, 0.496 mmol) J: 5 „ 
ft&tyi 1 0 5 (51. 4 mg, 79%)£#fc 0 
AP-Ms m/z : 524 (M+ H) + .. 

1 0 5 ■ tit&to 1 O 6 ) 
4 £ fflmz b-C, ##$J 8 T*# ^titcit^ g (0. 0502 g, 0. 124 mmol) , 
(0. 045 mL, 0. 786 mmol) x N - s^/W V^n tT/PT £ ^ (0. 0542 g, 0. 622 
mmol) by Tir h ^ S/jfcSt-ffc;* V$k1- h V V A (0. 105 g, 0. 496 mmol) <fc 19 , 

ft&*&> 1 0 6 (0. 0435 g, 7495) &#fc 0 
APCI-MS m/z: 475 (M+ H) + . 
•^»!|10 6 (IM10 7) 

#^4t»lt, 8 ^fcftfcffr&ttg (0.0710 g, 0. 176 mmol),. 

fftjfe(0. 062 mL, 1. 08 mmol) N 2 - (^A'T $ / ) oc^ y — Mo. 0784 g, 0. 880 mmol) 

*3it^ m; r-fe h^i/Tkmikfrtm-t h y * a(o. 149 g , 0. 704 mmoi) £5 , {b-a- 

#11 0 7(0. 0572 g, 68%) &#fc 0 
APCI-MS m/z: 477 (M+ H) *. 
UttftU 0 7 ■■({fc£4fel O 8) 

##08 4 £ l^il^ tt> 8 t?#k;fafcfb-a# g (0. 0750 g, 0. 186 mmol) , 

&&(0'. 065 mL, 1. 13 mmol) , / — )VT % is (0. 0978 g, 0. 930 mmol) *5 

hVT±h^7kmit^pmi-hV ?A(0.158 g, 0. 774 mmol) £ £ , ft^ftlO 
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ft • 

8 (0. 0708 g, 77%) %fflt 0 
APCI-MS m/z: 493 (M+H) V 

0 8 (ffcgHfci 0 9) 

4tmm^X s 8 X*nbfotcik&W) g (O. 0985 g, 0. 244 mmol) , 

STfH (0. 090 mL, 1. 57 mmol) x ^D^n t°/VT ^ > (0. 0700 g, 1.22 mmol) & £ 
h y T-fe h ^Tkl^b* £|T+- by £ A (0. 207 g, 0. 976 mmol) <fc «9 % 1 0 

9 (0. 0772 g, 71%) &#fc 0 
APCI-MS m/z: 445 (M+l) + . 
$m&\l 0 9, akktol 1 0) 

##011 4 i IHHIIC LX; ###J 8 Tlfibftfcfc^l g (0. 0516 g, 0. 128 mmol) % .* 
(0. 0450 mL, 0. 785 mmol) , ^/VT ^ J rc^;>< f-jVT $ > (0. 0654 g, 
0. 640 mmol) $d£Tf b V T± b 3r vTkfffffc;* b V V A (0. 109 g, 0. 512 mmol) 

<£ 9 * fc&m 1 1 0 (0. 0523 g, 82%) £r#fc 0 
APCI-MS m/z: 490 (M+H) + . 

mMWi i o (ik&fri li) 

4 £ IH^Ikl LT\ ##09 8 -e^^tb^B-a-tJ g (0. 0507 g, 0. 126 mmol) \ 
ff^® (0.045 mL, 0.786 mmol), *M V P \?;V? 5 >(0. 0637 g, 0. 630 mmol) 4o£ 
TJS h V T±. b * yfcmitft VM-f b V V A (0. 107 g, 0. 504 mmol) «fc 0 , ib&Vo 1 
1 1 (0.0133 g, 22%).£#fc„ - 
APCI-MS m/z: 489 (M+H) + . 

mmmi 1 1 uk&foi 12) 

HM^J 10 8 T^ktbfcfb^ 1 0 9 (0. 0452 g, 0. 102 mmol) & 5*^ P P^ ^ 
(2. 0 mL) teg®? U T-fe b T/Vft K (0. 0225 g, 0. 51 mmol) v tff&L(0. 038 mL, 0. 664 
. mmol) *5 £tf h y T*fe h *isfr&<kfr b V *7 A (0. 152 g, 0. 717 mmol) &bn*., 

ML-e 24 ^fti^Ufc. RJ^fcttft&ifcfc*^* y * AtK^O nL)*5j:tF* 
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(0.0283 g, 59%)£#fc 0 
APCI-MS m/z: 473 (M+H)\ 

mmmi 1 2 1 3) 

4 £ LT, 8 "C# ib tlfcfc-frm g (0. 0760 g, 0. 188 mmol) N 

gt& (0. 065 mL, 1. 14 mmol) N 4 - (2-7^7 *7V:ft D > (0. 122 g, 0. 937 

mmol)*5 &Xfi h V T± h ^v'Tksif'fb* ^m~t MJ V ^ (0. 159 g, 0. 752 mmol) <£ D s 
{b^tl 1 1 3 (0. 0673 g, 69%) £#fc„ 
APCI-MS m/z: 518 (M+H) + . 
mi&mi 1 3 tffc-^1 1 4) 

4 £ ISJUIfc LT, 8 bthtcit&m g (0. 0750 g> 0. 186 mmol) % 

B1&(0. 065 mL, 1. 14 mmol) , 1- ( 2 - fc K n ^ v'^/l') (0. 121 g, 

0. 930 mmol) 33 &Tfi b V T± h^^7K^k^!7^ H ?-M0. 157 g, 0. 744 mmol) 
«t 9 > it^m 1 1 4 (0. 0702 g, 73%) 
APCI-MS m/z: 518 (M+H) *. 

1 4 (fc&m'l 1 5) 
#%#J 4 t UT, 8 X+'&htltcik&Qb g (0. 0748 g, 0. 185 mmol) , 

ftgfe (0.065 mL, 1. 14 mmol) v 2- Wy^nW^/) ni^/— ;l/ (0. 0954 g, 
0. 925 mmol) & £ bVT±b ^SoJcSWbfc fr*?" h !? !7 A (0. 157 g, 0. 740 mmol) 
<fc 9 % 1 1 5 (0. 0626 g, 69%) £#fc 0 

APCI-MS m/z: 491 (M+H) + . 
fill 1 5 tfb-£4& 116) 

4 £ PHIi- VXs 8 Ti# ^ttfc{b^ g (0. 0760 g, 0. 188 mmol) . 

065 mL, 1.14 mmol), 1 -^^/V^^^^l/ (0. 102 g, 0.940 mmol) 
&£X*YVT±b*i>'7km4k*?mi-b}) *-M0.159 g, 0.752 mmol) «£ b , tt& 
% 1 1 6 (0. 0597 g, 63%) &#fc 0 
APCI-MS m/z: 502 (M+H) + . 
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mmms 1 ^m^ur, mmn o 2xnhtitc^mi o 3 (0.0421 g , 

0.116mmolh t°JJ ^^(0. 0135 mL, 0. 167 mmolK 4-/n^f !)H0 7-f K 
(0. 0161 mL, 0. 139 mmol)*5 kTfg&tf- h V V A (0. 324 mg, 3. 95 mmol) J; !9 , 
m 1 1 7 (0. 0108 g, .22%) £#fc 0 
APCI-MS m/z: 431 (M+l) + . 

m&mi 1 7 ({b-a-^ii is). 

#%#>J 4 £ IT, ###| 8 <btl54bl^ g (0. 691 g, 1. 70 mmol) x ffi 

^(0.600mL, 10. 5 mmol), 1- (t e r t -7> jytf~;V) M'^y 58 

g, 8. 48 mmol) & J: t£ h U T1? b ^TK^b^ £3!f h V !7 ^ (1. 44 g, 6. 79 mmol) 
£ 9 , 1 1 8 (0. 975 g, 99%) fc„ 

APCI-MS m/z: 574 (M+H) + . 
HjiS#]l 1 8 Mb^l 19) 

H«!l 37t fttttfc: LT, ^WJ 117 X'&btltcfc&M 1 1 8 (0. 975 g, 1. 70 
mmol), h V 7/^p^(20 mU&J^v^ a p ^ * ^(30 ml) £ D * ik&®> 1 1 
9 (0. 749 g, 93%) £#fc e 
APCI-MS m/z: 474 (M+H) + . 
HJ£#|1 1 9 Wb^l 20) 

H}&#!1 118 .^^tl/fc-fb^ 1 1 9 (0. 051 g, 0. 108 mmol) ^on^y 
(2.0 mL). Lfco &^-C\ try ^(0.0175 mL, 0.216 mmol) iSXXMit^ V 
^y/V(0.0137 mL, 0.130 mmol) £ MUX 5 R#f^#Lfc 0 S^JR 

£imolAi»feJ;r^*«rJpjt, ^o*MtiWlf: ( *HW«r*-C*»bfc 

K77^(^nn * / -A-=9/l) XWrntZ) ^Ha^ ffc&jfc 

1 2 0 (0. 0475 g, 81%) £#fc 0 
APCI-MS m/z: 544 (M+H) + . 

1 1 2 O (fb£#J 12 1) 
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nitoi 1 9 £H3$t£b-c mmm i i sr-t^tifc^i 1 9 (o.osos g , 

.0. 107 mmol) x fc° V i? V (0. 0173 mL, 0. 214 mmol) *5 J; tf*£zk h V V frirv- Wk 

(0. 0181 mL, 0. 128 mmol) X 9 , 1 2 1 (0. 0471 g, 77%) &#fc„ 
APCI-MS m/z: 570 (M+H) + . 

12 1 Offrg-tJl 2 2) 

1 1 9 fcRMSfcLT, mmmi i 8-e#^^fcfh;-a-#>i 1 9 (0.0527 g , 

0.111 mmol), h y^^T$ ^(0.0311 mL, 0. 223 mmol)*3<t^^ a d f-fr 
(0. 0103 mL, 0. 133 mmol) «t «9 x ft&tfo 1 2 2 (0. 0912 g, 82%) £#fc 0 
APCI-MS m/z: 532 (M+H) + . 

mmmi 2 2 ab-a-%1 2 s) 
msm 1 9 tuiifcLT, mnmx 1 8-e#e>tbfc^-a-*i 1 9 (0.0519 g , 

0. Ill mmol) % If y ^(0.0178 mL, 0. 220 mmol)*5 9 ls*fVi£~;V? P 7^ 
K(0! 0102 mL, 0. 132 mmol) <fc 9 N 1 2 3 (0. 0531 g, 88%) &#fc„ 

APCI-MS m/z: 552 (M+H) \ 
HJS^il 2 3 tffr£4fel 2 4) 

mmmi 1 9 ^m^br, »n 1 sx-nhtitdt^i 1 9 (0.0502 g , 

0. 106 mmolh h V ^f-jVT $ ^(0. 0212 mL, 0. 152 mmol) 38<fclJte?> ^/Kfr/W** 
^ n y ^ K (0. 0117 mL, 0. 127 mmol) «fc 9 * fc&fa 1 2 4 (0. 0450. g , 78%) 
fc. " ' 

APCI-MS m/z: 545 (M+H) + . 

12 4 {{k&fal 2 5) 

119i ffilttfc. It, £jfcffll 2 7 T^ftfc^^ 2 7 (0. 0416 g, 0. 0875 
mmol) , h V ^A>T $ ^(0. 0237 mL, 0. 170 mmol)*3 .fctflfrfbT'-fef-MO. 00933 mL, 
0. 131 mmol) «fc 9 „ \\&m 1 2 7 (0. 0355 g, 78%) £#fc 0 
APCI-MS m/z: 518 (M+H) + . 

12 5 Uk&®l-2 6) 

1 1 9 tmm^vx, $mmi 1 s^ii kftfcfb-a-ta 1 9 (0.0511 g , 
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0. 108 mmol) , h V ^ T $ i/(0. 0218 mL, .0. 158 mmol)^3^^/n — ~f^~ V }V9 P 
7 A K.(0. 0135 mL, 0. 130 mmol) £ «9 , fe&fo 1 2 6 (0. 0491 g, 84%) £#fc 0 
APCI-MS m/z: 544 (M+H) + . 

mmmi 2 6 {\^m\ 27) 

#%03 4 t mmKLX s 8 •Vnhthtcit^ g (0. 0511 g, 0. 127 mmol) , 

@^^(0.0520 mL, 0.908 mmol), N-^/UT~ V 1/(0. 0769 g, 0.635 mmol)*5<fc 
Tfh})T± h * i/7kmik* tm-f h y ^7 A (O. 108 g, 0. 508 mmol) X *9 , -f^t) 1 
2 7 (0. 0541 g, 83%) &#fc 0 
APCI-MS m/z : 509 (M+H) + . 

mmmi 2 7 28) 
mi&ffl mt mmz ut, $mw us x^ibtitcit^-m 1 1 9 (0. 0757 g , 

0.160 mmol), ^(0.0650mL, 1.14 mmol), /nfty/^Tt K(0,0465 g, 0.800 
mmol) *5 £ ^ hV T± h =¥i/7KffHb* h ] J £A (0. 203 g, 0. 960 mmol) J; 9 v 

fc£$> 1 2 8 (0. 0634 g, 77%) £#fc 0 
APCI-MS m/z: 516 (M+H) + . 
Hj&#|l 2 8 (it^!2 9) 

1 19 £ l^$ifcLT, 118 T*%bti1tib&to 1 1 9 (0. 0502 g, 

0. 106 mmol) , h ]} ^f-/VT ^ 1/(0. 0212 mL, 0. 154 mmol)*! p^n/O* 
/V/J?~/l^ n 7^ K(0. 0115 mL, 0. 127 mmol) «fc D , {b£^9 1 2 9 (0. 0504 g, 88%) 



APCI-MS m/z:. 542 (M+H) + . 

mfcm 2 9 ({ba-flfci 3 0) 

^J£#l 11U mffit. UT, 2 9 -e#^tV^^t/ 2 9 (0. 122 g, 0. 264 

mmol), @^ (0.099 mL, 1.74 mmol), T± bTASf*. K (0.0581 g, 1.32 mmol)*5 
XTfi b V T± h trisfrmit* ^mi~ b V V A (0. 335 g, 1. 58 mmol) «fc *? , ft&m 1 
3 O (0. 0942 g, 73%) 
APCI-MS m/z: 491 (M+H) + . 
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mmmis o at&mi 3 d 

2 4 Tit kft7t{b#$> x (50. 2 mg, 0. 116 mmol) £: b/V^^ (2. 0 mL) \iC 
AT $ y(0. 024 mL, 0. 232 mmol)*5«fc^7*^^^^ P A'Ti?" 
K(0.025mL, 0. 116 mmol) ^^80^4 H^ti^ LfcoKJ&afctaMSiT* 1 mol/L 

1 3 1 (0.0235 g, 40%)^#fd o 
APCI-MS m/z: 503 (M-H) " 

mmmi 3 1 «b-a-t)i 3 2) 

###|4 ^I^BIfcLT, #^W2 7-C#e>tlfc{b^a a (20 mg, 0.037 mmol), 
1^(0.013 mL, 0.23 mmol), 2 -T $ / / — M0. 011 mL, 0. 18 mmol)*5 «fctf 
h y T-fe h^iO*C^b*!7§ir7- b y !7A(34mg, 0. 16 mmol) «fc t> , fc^tf 1 3 2 (13 
rag, 60%) 

APCI-MS m/z: 579 (M+H)\ 
Hlfifill 3 2 3 3) 

MMW 13 1 Ti#b;ft;Mb-£$> 1 3 3 (11 mg, 0. 019 mmol) &THF (0. 5 mL) \Z. 
J&SPU 7b7^7^!)A7/Vt7^ K(1.0 mol/L THF^t, 0.029mL, 
0.10 mmol) M-C4D^Ma#Ufc. RJ^fcJfcffiWBU 

l^nYf^y^ C&T ^ n p j^/VA/^ ^ 7 -;i^=9/l) XfflSfr 

Z^b^kV. \Y&m 1 3 3 (10 mg, 
APCI-MS m/z: 465 (M+H) + . 
H»i|l 3 3 (fb-g#l 3 4) 

###1 4 i ISIilC LT, 2 7 X-nhfltdt^ a a (25 mg, 0. 047 mmol) % 

l¥Bfe(0. 027 mL, 0. 47 mmol) , ^ Ulsi?T 5 ^(0. 016 mL, 0. 24 mmol) 3o <fctf h y 
7*fe h^>**4b*^*^"> y #A(45mg, 0. 21 mmol) «fc 9Jb^ 13 4 (5.4mg, 
20%) £#fc 0 
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APCI-MS m/z: 578 (M-H^ ^ 

mrnmi 3 4 at^mi 35) . 

0.0076 mmol) £7- h77'Wy ; e^!>A7/^7^ K(1.0 mol/L THFUjft, 
0. Oil mL, 0. 038 ramol) T*tE3£1'&Z. t l£ <fc V) , 1 3 5 (3. 5 mg, 99%) fc G 

APCI-MS m/z: 464 (M+H) + . 

3 5 Ut&mi 3 6) 

1 -oi^/V- 3 - ( 3 ' - i?t f-fV7 % / 7°n fcVP) i)/^ 9 M % K(200 mg, 1. 29 
mmol) £DMF (3 mL) M^fllU tK^Tx 3 - fvl/T 5 7 7°n fcf^Vife&gfelfc 
(100 mg, 0. 646 mmol) *5 «fc TM - t Kn^r v"< y/h!)7 N /~ • 1 7jcfp#l (198 mg, 
1.29 mmol) iflPx., mUfeX 5 ftmMWVtc 0 ^V^T^ #W 1 5 ^#^1x5^ 

o (100 mg, 0. 256 mmol) £>bP?U ^fflT? 6. 7 B#F^jf# Vtc 0 SiSlfe^fO^TR 

^77^(^dd *^A/y * y -/i'/7':/^T=20/o. 5/0. 5) xmMir 

%>Z.b 9 > 1 3 6 (109 mg, 87%) £#fc e 

APCI-MS m/z: 490 (M+H) + . 
mmmi 3 6 (lb£;#H 3 7) 

MMM 6 3 ^Cjtu'S-fb^I 6 4 (195 mg, 0. 387 mmol) iter t -^fvVTA' 
=i-/U(7.8mL)*5j;^lmol/L^-lmol/LB^by £ A^ff$c(p H=3, 2.4 
mLHdig^U 7kfStfc*!7l^ b V !7^(293 mg, 7.74 mmol)£;!}P;L 50°Ct? 1.2 
NFr B 1»bfc 0 &^T\ 1B#F^-^1-**^!7^M; ?A (146 mg, 3.87 mmol) 

i2ieiip^f^, zmmmwLf^ Bufcrn^ttrnx., ^^^t^wu^o ;pr 

fc, a^i^-^ii ^7^77>(H^p */KA/y * y -/w/T 

= 40/4/1) T^Mi-5-^^«t^. ftl-^Ufcl 3 7 (78 mg, 48%)£#fc 0 
APCI-MS m/z: 420 (M+H)\ 
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13 7 (fb^fel 3 8) 



mmm 8 8 1 mm^ lt, nmm i 3 6 -e#feft5{fc£# 137 (103 mg, 0. 245 

mmolh i?^ony;?y(3.1raL) x fc° y 5?V(0. 050 mL, 0. 61 mmolh A--fn^-f 
f!)/^n7^K (0. 071 mL, 0. 061 mmol) *5 £xmWL~f ^ y !7 ^ (50 mg, 0. 61 mmol) 
£ 9 % 1 3 8 (36 mg, 30%) %Wc 0 

APCI-MS m/z: 488 (M+H) + . 
mmmi 3 8 Oft/g^l 3 9) 
###!J 1 5 X^bMikS®) o (90. 1 mg, 0. 231 mmol) nn^^y(3.6mL) 
t°y (0.064 mL, 0. 81 mmol) *5£tJ*4 -^D^f y v v^Y 
(0. 067 mL, 0. 058 mmol) ^.UX 0. 7 0#r B 1^# Lfc e ^JS^^tK^P^L. ^ 

$£j|U ^^JE^bfCo #^T\ B^^DMF(6.8mL)(3:^?U, ^« 
^ (0. 403 mL, 4. 62 mmol) & £ t^lfe* y <7 A (160 mg, 1. 16 mmol) 100°C 

•c 1. 3 mmmwvtc 0 m>m\c**m?L, mm^^x^mvtc 0 ^mmzmn± 
m^xm^x^t^s mfcmm- v y !>^t«u ^£^j±w*i>c 0 

%M * n h ^7 7,f - (^ n p ^;^/^ * 7 -A=12/l) XHmirZ - £ 
£ 9 > jb-a-tJ 13 9 (31 mg, 25%) £#fc 0 
APCI-MS m/z: 546 (M+H) + . 
»13 0 (^§14 0) - 

m^mi 3 8 ^H^cLX, #%#J1 5T?#k*l51b^tio (108 mg, 0.277 
mmol) N fc° y (0. 077 mL, 0. 97 mmol) , 4 - ~fn ]) ;l>? vy-i K(0. 080 mL, 

0.069 mmol), v>>-(0. 615 mL, 5. 54 mmol) y f>A(191 

mg, 1. 39 mmol) «fc 9 % 1 4 0 (51 mg, 33%) &#fc, 

APCI-MS m/z: 559 (M+H) + . 
HJS^Jl 4 O (<ffc£*l 4 1) 
Iil 

4-^^/WT5:/g§^(l.OO g, 6.5lmmol)£l, 4 -^^^(SO mL) 
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U ±fikWt-*S- t e ft ~^Ml. 42 g, 6. 51 mmol) 0. 5 mol/L TKKffc 

u y ^atk^(i3o mD^nx., mux* 72 B#p«#Lfc 0 .^^^t^^^/vt 

^-(^ d p ^A/^ ^ / -^=30/H7/l) fHItS 1 1 (Ci !) , 4- (N 
-t e r t -^b^r^/V^/U-N-^^/VT 5 / ) (689 mg, 49%) £#fc 0 
APCI-MS ra/z: 216 (M-H)~. 
X?!2 

Hffi#J 1 3 5 t UT N #%0U 1 5 T^bftSffra^ o©b!J yj^n^m 

M (200 mg, 0. 396 mmol) x '1 -^/U- 3 - ( 3 ' - v?^ 5: / 7° n M';V) 

#/Wl?v^f 5 K(185 mg, 1. 19 mmol), N — t Kp ^^^/ h U TV—JV • ItK 
fP^j(243 mg, 1.58 mmol) $3 <£ 'U ? ±fB'T?# tlfc 4 — (N- t e r t h^TJ 
/Hfc=./W- N - ^ fv^T 5: / ) (258 mg, 1. 19 mmol) <£ «9 , ik&Vt) 14 1 (137 mg, 
58%) £#fc 0 - ... 

APCI-MS m/z: 590 (M+H) + . 
^Iil 41 (ik&Wl 4 2) . 

H»!l 14 0 T^^ttfdb^ 14 1 (84. 0 mg, 0. 142 mmol) ^PP^V 
(3. 5 mL) KlitflIU h y 7/^Pff^(0. 109 mL, 1. 42 mmol) *M7L, ^fit? 72 

^~T=20/0. 5/0. 5-+2/1/1) T^M-f?) - £ l-<£ 9 ; ffc^ 1 4 2 (34 mg, 
48%)£r#fc 0 

APCI-MS m/z: 490 (M+H)\ 
J!»!|14 2 ({^^14 3) 

mmm3 7 tmm^vx, &%m2 sx&hxitcfc&m c c aoo m g> 0.231 

mmol), £ h y 7;^D^(0. 356 mL,. 4.62 mmol) T*#®Wh 0 #^T\ 1 
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3 5t WcLt; 1 3 - (3' -^^/WTS/r/otVv) jfr/l^S? 

K(108mg, 0.693 mmol) N N— k Kn 3f i^<i/;/ hVT "/—As • l7kfP$3(142 
rog, 0. 924 mmol) & <}; 4 - *}* f-;VT % J W mg, 0. 693 ramol) t R 

f&'£'&Z>Z.kK3:*) > 1 4 3 (58 mg, 57%) £#fc 0 

APCI-MS- m/z: 446 (M+H)\ 
mfe^J 14 3 (ft&to 14 4) 

3 7 b IT, ##09 3 0 T# tbtltdb&yd d d (120 mg, 0. 269 

mmol) & h V 7/^n^(0. 414 mL, 5. 38 ramol) «Ufcc #CV^, HJfeMl 3 
S tiittt, l-^/V-3- (3' -^^T^VT'DtVl') %jstf*M 
^ K(126mg, 0. 807 mnolh N-k Ka^^/MJT^- 1 yjcfqfe (165 mg, 
1. 08 mmol) *5 £ X* 4 - fvl"T $ J (135 mg, 0. 807 mmol) t gj£ £ * 

5 £ £ \Z. J; 9 , 1 4 4 (80 mg, 65%) £#fc 0 

APCI-MS m/z: 460 (M+H) + . . ' . 

WfcW l 4 4 Ofb£#l 14 5). 

XS1 

4A*^a7- 9 s~~&7» (642 mg) & DM F (8 mL) fcjgjS £ i3\ Tk^fbi? £ 
J* •■ 1*^(646 mg, 3.84 mmol), ^n/n fcVKT ^ V(0.890 mL, 12.8 mmol) 
*5 <fctF4 -^n*|Sfi|ac^(0: 367 mL, 2. 56 mmol) ^MX 18. 7 R#P£3f# 

fco ^ii«r«E®5fe1-5 £ £ t£<fc 9 , N-v-> p/p k>- 4 -T 5 /IS&^/V' 
(147 mg, 34%)£#fc 0 
APCI-MS m/z: 172 (M+H) + . 

±ET#b^fcN-V^n^ct tr^-4~T5/»ift^^l'(133 mg, 0.777 
mmol) Sri, 2-^^Pnx^y(8mL)tigU ftH (0.289 mL), Tir hT/t"X 
k K(0. 218 mL, 3. 89 mmol) *5 £tf h V T± h *r*sfr%fcft h V *7J* (988 mg, 
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p p A/y ^ y -/v=25/l) -cliM-t--5 - £ £ .J: 0 x N- i/9 u 7°p tT/w- N 
-^^/U- 4 — T 5; 7 @S^^/W(105 mg, 68%) £#fc c 
APCI-MS m/z: 200 (M+H)\ 



±mV% h tltc N - is ? P 7" P tVV- N - ^fvl" -4-7? /.BSife^c ^/W (105 
mg, 0. 527 mmol) / — M5. 3 mL) fcl*gffi?U 4 mol/L .jfcBMbjfr-JJ 7 AtK^K 



^31^^(0.791 mL, 3.16 mmol) SrJ&P % #ftfj .LfcHfrSrSSUU. 6$ 
^^^lii-S n £ m «t 0 „ N- p ^p fcVU-N-^^/V- 4-7? / 
lfeS(102 mg, 93%)<Hffc 0 - 
APCI-MS m/z: 172 (M+H) + . 



mmm 135 ^ nmt lt, ###1 1 5 •c#&*L5f&£* o © h y yjv*u$m 

m. (121 mg, 0. 234 mmol) % 1 -oi^vl/- 3 - ( 3 ' ^/KT ? / :/p fc'/U) 

K(73 mg, 0.47 mmol) x -N-t KP^y/h!)7^- iTkfa 
#K108 mg, 0. 702 mmol) j3«t^±|B-C#e>tl/fc:'N— n/n fcVW-N-^^/W- 
4-7$ y»«t6»&(97. 1 mg, 0. 234 mmol) kEU&£l£1t&* fflffim?*y ^ 
/77-f-.(^DB / —;V/T >"£-T = 15/0. 5/0. 5) T^M1~ 5 

£ £ Id <fc 0 x fc>$> 1 4 5 (47 mg, 37%) £#fc„ 
APCI-MS m/z: 544 (M+H) + . 
mMffl 14 5 Gfb^t) 14 6) 

###"J 3 1 T'#^ttfcjb^m(D^jg(500 mg, 1. 21 mmol) ^no^V 
(5 mL) fcigjH U tK^Tx fcf V S? V (0. 431 mL, 5. 33 mmol) *5 «fc oo^y 
(5 mL)t^?Ufc^PP^4-^ hn 7^^71^(293 mg, 1. 45 mmol) ^Px., ^ 



X©3 



(0.395 mL, 1. 58 mmol) £#0^ 50^1? 40 ^jt#bfc 0 4 mol/L 



1^4 
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• # 

4 6 (460 rag, 70%) £#fc„ 
APCI-MS m/z: 542 (M+H) + . 

1 4 6 1 4 7) 

114 5 t?#kftfcfb'£& 1 4 6 (74 mg, 0. 14 mmol) £ v 1 ^ n n * ? Is (1. 5 
mL) Km?® U70%=^^T ^ V7k^(0. 022 mL) &1MX.^M.X* 1. 5 l$K!!PH$ bfc Q 

-A-= 20/1) X*mm Ltc'&.^fy XZtfcfrb S^iSf 5 - .Be: «fc *K 4b£ 
mi 4 7(22 mg, 36%)£#fc e 
APCI-MS ra/z: 448 (M+H) + . 
HJfefll'l 4 7 1 4 8) 

i46t mm\z tt, hjs^i 145 x^^tir^t^m 1 4 6 (72 m g , 0. 13 

mmol)*5 < t^^l/^v ? 7' $ i/(0. 053 mL, 0. 80 mmol) <fc *9 N 1 4 8 (48 mg, 

78%)£#fc 0 

APCI-MS m/z: 463 (M+H)\ _ 
W14 8 ({M14 9) 

^JgM 146i mfflZ. UT. 14 5 Titkftfcfc^ 1 4 6 (71 mg, 0. 13 

mmol)4oJ;t^N ) N— ^/U^U^^T^ y (0. 029 mL, 0. 26 mmol) £ «9 , ^ 
#11 4 9 (54 mg, 84K)£#fc 0 
APCI-MS m/z: 491 (M4fl) + . 
MMffll 4 9 (ft^fcl 5 0) 

^»!ll 4 6 tTOcLT, $mmi 4 5imt>in1tft,&b.l 4 6(71 mg, 0.13 
mmol)*5j;^2-T$/^^/— M0.016mL, 0. 27 mmol) «t t» , {b£*$l 1 5 0 (57mg, 
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APCI-MS m/z: 464 (M+ft ^ . . 

^Jg^l 5 0 (ffc^ftl 5 1) 

n%0y i46t mufc ur, nftfti 145 Ti^ftfcte-a^ 1 4 6 (72 *& 0. 13 

mmol) *5 iT^ 1 - ^ S^(0. 030 mL, 0. 27 mmol) <fc 9 , ik&Va 1 5 1 (59 mg, 

88%)&#fc 0 

APCI-MS m/z: 503 (M+H) + . 

mmmi5 1 ab-a^i 52) 

14 6 mmfc UT, H^J 14 5 T'#btvfc^^ 1 4 6 (73 mg, 0. 14 
mmol)*5 &T$, 1 , 3 -yn^yi/T ^ >-(0. 067 mL, 0. 80 mmol) X <0 > flj^Nfel 5 2 
(43 mg, 67%)£#fc 0 
APCI-MS m/z: 477 (M+H) + . 
mmmi 5 2 (flS-fr&l 5 3) 

MMmi 4 6 ^P^UT, ^IMl 4 5T#kft7c:te£#Jl 4 6 (70 mg, 0.13 
mmol)j3j:TJ?N, N-v^^vV-1, 3 - 7" cr T 5: WO. 032 mL, 0. 25 mmol) 
£ «9 v. it^m 1 5 3 (58 mg, 89%) &#fc 0 
APCI-MS m/z: 505 (M+H) + . 
^JS^ll 5 3 (it&mi 5 4) 
- 3 2 T?# b tltcikft® f f (520 mg, 1. 01 mmol) SrDM.F (20 mL) U 

3"?^ h y V A (3. 03 g, 20. 2 mmol) ^Aflx., lOO^T* 7 B#F^# L-fc„ 

;vT5^7K^(3.0mL)^Px., ^t?2.5^m#bfc 0 ££>^ RJ&»:3? 

" {^hy^A(3.04g, 20.3 mmol) ^Px., 16. 5 R#m#Ut^ tK^PX., 

v- 3 r t <}; 9 > ik&m 1 5 4 (74 mg, 15%) £#fc 0 
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*H NMR (300 MHz, CDC1 3 ) 8 (ppm) : 1.28 (s, 9H), 1.32 (s, 9H), 2.28-2.41 (m, 2H), 
2.96 (dt, J = 8.5, 12.3 Hz, 1H), 3. 16 (m, 1H), 3.38 (dt, J = 7.3, 14.8 Hz, 
1H) , 3. 53 (m, 1H) , 4. .21 (d, J = 15. 0 Hz, 1H) , 4. 56 (d, J = 15. 0 Hz, 1H) , 7. 21-7. 38 
(in, 5H), 7.86 (s, 1H). 

mmmi 5 4 <A\&mi 55) 
•$mmi 3 5 tmrn^i-x, ###j3 lx^bfitcit-^mm^mmmioo m g , 

0. 240 mmol) x 1 -acfyW- 3 - ( 3 ' f-j^T $ / 7* 1uViR 9 M 5 

K (1 12 mg, 0. 720 mmol) , 1 - fc K n * 'i"< isfhV T */*-A> • 1 tK^3#J (147 mg, 
0.960 mmol)*5 £ J:^4-v ? ^^/VT$yram^(121 mg, 0.720 mmol)«t«5, it 
&m 1 5 5 (76 mg, 65%) £#fc c 
APCI-MS m/z: 490 (M+H) + . 

mmrn 155 {\\&m 1 5 6 ) 

3 6 Vnhfhtcih^ j j (479 mg, 1. 35 mmol)£DMF (14 mL) KfeffiU 
N- t e r t -7 r b^v'7' b=3rv'^/V^^/V^y ^(686 mg, 3.92 mmol), N- 
t Kn^>-<y / hVTy— /W930 mg, 6. 07 mmoD&Jzt^l— rt^VV- 3- (3' 
- it* fvl'T 5 / 7"n fc°/V) #/V/j?i^f 5 K (566 mg, 3. 64 waoDZMZ-, MUX* 
12 B#F B m#Lfc„ SJS^(-7R^P^, ^^^T^mUfc 
7KT*gfe^bfc^, $bfa«^hy !)At«U ^^BE@*LfCo ^litSri/y- 
# 7A^P7^77>f-(^PO ^;WAX^ac^/V=3/7->-2/8) 1?^ 

$H"5 r t \Z £ «9 \ 15 6 (160 mg, 2596) &#fc 0 

APCI-MS m/z: 476(M+H) + . 

15 6 15 7) 

7 7 (DIM 5 1 1^^^ UT, £MM 15 5 T*# b tlfcit^ 1 5 6 (160 
mg, 0.336 mmoD&itM mol/L ^ftaklf-i»^/H^(3 mL) J: «9 x 
1 5 7 (40. 7 mg, 26%) £#fc 0 
APCI-MS m/z: 376(M+H) + . 

15 7 ({b^l 5 8) 
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HJMl 3 5 ^f^LT, ###]3 7T*#bttfc{k-^mm(518 rag, 1.40 
mmol), N-t e r t h*i/Zf h*i/% /^-^f V ^^(711 mg,4. 06mmoD, 
N-fc Kndfv'^y/ h y r/- /K968 mg, 6.32 mmol) 33 £tf 1 -^/V- 3 - 
( 3 ' - v 5 ^ 5: / :/n %A/i$&<4 5 K(589 mg, 3. 79 mmol) J; <9 , it 

1 5 8 (222 mg, 33%) £r#fc 0 
APCI-MS m/z: 490 (M+H)*. 
$&ffll 5 8 tfbl^Jl 5 9) 

H«i]7 7(DXS5 tl^^LT, HW<Il 5 7X*#^5^1 5 8 (222 
mg, 0.453 mmol) 33 <fctf 4 mol/L ^7KS-gl^^^(3 mL) £ 9 , Ib^ 
16 1 (37. 8 mg, 20%) £#fc 0 
APCI-MS m/z: 390 (M+H) + . 
^Jjg^Jl 5 9 Uk&Ml 6 0) 

• 4 £ H^fc: LT , 4 2 Til ^fcte^ q q (0. 0625 g, 0. 145mmol) , 

g£g| (0. 060 mL, 1. 05' mmol) */9 P T 9 *? \Z/VT 5 V (0. 0414 g, 0. 725 mmol) 33 £ 
XS> hV T± h i/jkmt* V^i- h V V A (0. 123 g, 0. 580 mmol) £ «9 , 1 
6 0 (0. 0222 g, 32%) £#fco 
APCI-MS m/z: 473 (M+H) + . 
^»J1 6 O (fb-a-^l 6 1) 

###J4 ^HI^LX, ###J4 2T#^tLfc^^q q (0.0448 g, 0.104 
mmol), @|@&(0.040 mL, 0.70 mmol), ^e/UJfc y >(0. 0536 g, 0. 535 mmol) 33 h 
VT±h *i/7km4t* V^J- h V (0. 0880 g, 0. 416 mmol) <fc 9 ,' fc&Vd 16 1 
(0.0222 g, 75%)£#fc 0 
APCI-rMS m/z: 503 (M+H) + . 

mmmiQ 1 H&g^i 6 2) 

##i4i:»lT, #%#!4 2Ti#e>nfc^^q q (0.0463 g, 0.107 
mmol), (0. 040 mL, 0.70 mmol), 4 — ^ f/H:'^7 v^(0. 0536 g, 0. 535 mmol) 
^^UbVT±h^y^mit^m^-hV ?A(0.0852 g, 0. 403 mmol) J: 0 , 
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fel 6 2 (0. 0502 g, 91%) &#fc 0 
APCI-MS m/z: 516 (M+H) + . 
mMM 16 2 16 3) 

mmm mt mm\^ u-c, mnm 1 5 9 1 6 0 (0. 0151 g , 

0. 0319 mmol) „ fftg(0. 013 mL, 0. 228 mmol) , T± hT/Uft K(0. 00705 g, 0. 160 . 
mmol)*5j;tf h V T± f ^^fcfc***?- h y ? A (0.0405 g, 0. 191 mmol) £ «9 , 
ft&tia 1 6 3 (0. 00510 g, 32%)£#fc 0 

i 

APCI-MS m/z: 501 (M+H) \ 
$mWl 6 3 . (ffr&fcl 6 4) 
.Igl 

1 4 ©Ig 1 i IT, 4 -* <^/-T /Hf-< y *>WMSL(0. 721 g, 

3.19 mmol), t e r t -^Ml. 66 g> 7.61 mmol) & «fctfv^ 3vW 

T5;y tr°y^ >- (0.280 g, 2,29 mmol) <fc 9 v 4 jV-\- (ter t 

h # V*7l^#r=./V') 4 t?^ D v 5 ^ (0. 923 mg, 99%) £r#fc 0 

( t e r t —-f h ^v^/l^^/V-) fcT^JI i^^(l. 09 g, 3. 77 mmol) *3 «t X&-tt 
S;ftA'/*$?Kj£Rifc(l.-44 g, 11.3 mmoDilK ;7^~/W (N- t e r t 

4 - fc 0 ^ y i?M * * J l/=?-*± K ^/W^y V (0. 326 g, 24%) 

X@3 

&mn<DJM2 tmm\zLx, ±&tmblMt7 (N-t e r t-^> 

4 - 1°^< y ^ ^ / ^=^-fe 5 jj;W<*/ > (0. 120 g, 0. 331 
mmol) , tT y S?y(0."l28 mL, 1. 58 nnol):fe itflfcflS h V * 147 mL, 

1. 32 mmol) «£ «9 , 1 6 4 (0. 148 g, 84%) £#fc 0 

APCI-MS m/z: 531 (M+H) + . 

16 4 Uk&mi 6 5) 
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nmm 37 1 mmi^Cs mmm 1 6 3 xn^tc^m^Q 4 (0. 100 g) 0. 188 

mmoD^o £tf h y 7/^n^(0. 300 mL, 0. 317 mmol) <fc »9 „ \\&m 1 6 5 (0. 0815 

g, 99%)£#fc 0 

APCI-MS m/z: 431 (M+H) + . 

%mn 6 5 (^-a-#ji 6 6) 

mW\ 1 11 £IrUHI-LT, HJ£#J 1 6 4Ti#^ttfc{b^#) 1 6 5 (0. 0307 g, 
0. 0713 mmol) x h ]) T± h ^STkmfcfrtMl- h V V ^ (0. 0907 g, 0. 428 mmol) % 
gfc&(0.025inL, 0.437 mmol) 4o &XFT± h7/Wfk K(0.020mL, 0. 357 mmol) J; »? x 
\Y&m 1 6 6 (0. 0220 g, 67%) £#fc 0 
APCI-MS m/z: 459 (M+H) + . ' 
%W$\\ 6 6 (ft&mi 6 7), 

MMMl 6 3©Ig2tf^7x^(N-t e r t -7 Jl<i$~>V 
- 4 - 1"^ y ^ ^ J l/^tt ^ jJ/W^/>(0. 204 g, 0. 563 mmol) ^fek 

^(2.0 mL, 21.2 mmol)Kl^U 80X:X 2 mmW^tc 0 ^S?&1^£^IHt 

Xi»U ?M£^jE^*-r5 r fcfcj; 6 7 (0. 214 g, 85%) &#fc 0 

APCI-MS m/z: 447 (M+H) + . 
Wm\ 6 7 Wb-^l 6 8) 
%Wfr\ 16 6 t?# hfatz.{\&m 1 6 7 (0. 210 g, 0. 470 mmol) > / — /I^(5 mL) 
mk-ZVyj*- 77KfP^(0.175 g, 0A7Q-maol)&2:Tfifr%jk*$'%1~ 
h y !73, (0. 178 g, 0. 470 mmol) ^Di x MUX 30 #M#bfc 0 ^jS^zk&AP 

/V=9/l) r ^ (^<t «9 , ft-fr* 1 6 8 (0. 136 g, 71%) £#fc 0 

APCI-MS m/z: 405 (M+H) \ 
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• • 

mtffll 6 8 MfcWHfrl 6 9) 

6 tmm^X.mMmi 6 7tf^fc^l 6 8 (0.136g, 0.332 
mmol) , t° !J v 5 y (0. 0652 mL, 0: 806 mmol) & J; TJ^fb b X J * ^Tir^/P (0. 749 mL, 
0. 672 mmol) £ <9 > 1 6 9 (0. 139 g, v 86%) 7e 0 

APCI-MS m/z: 489 (M+H) + . 
mfeMl 6 9 (fc-B-ftl 7 0) 

^Jfe^J 3 7 t It, H»!l 1 6 8 X»mbtlfc<k&yd 1 6 9 (0. 139 g, 0. 284 

raraoDfc it>* h y. ;7/K^n@^(0. 900 mL, 0. 951 mmol) £ 9 , 1 70(0. 0997 

g, 90%) '*mtc 

APCI-MS m/z: 389 (M+H) + . 1 

mmn 70 (^17 n 
^imm 1 1 tmmK^T. mmmi 6 9Ti#<b;ft7Ub^$?i 7 0 (0.0313 g , 

0. 0806 mmol) , hVT±h ^ VtK^^ £ f?f h y £ (0. 103 g, 0. 484 mmol) , 

(0.025 mL, 0.437 mmoDiMtfTi? h7;Vf t K(0. 0224 mL, 0.403 mmol) £ 
19 ^ 1 7 1(0. 0211 g, 63%) &#fc 0 

APCI-MS m/z: 417 (M+H) + . 

1 7 1 (fl^l 7 2) 

###|4 3 Ti#^h/fcfk-8-#l r r (0. 119 g, 0. 213 mmol) & t e r t -7'<?-frT 

;\s=z~-/V(2.0wL)iZ.mffiU N- (t e r t h ^S^/U^/l/) ^/-/VT 

^ y(0. 329 mL, 2. 13 mmol)*5 £X$% K3^> K (0,263 g, 2. 34 

mmoD^n^, M*t? is mmmwhtco fcj&mfc. fc&£x$i.o moi/imm^M 

-;V=20/\) X-mmiT 5 r £ f£ £ «9 > fc&b 1 7 2 (0. 068 g, 58%) £#fc G 
APCI-MS m/z: 549 (M+H) + . 
m&Wl 7 2 (fc^l 7 3) 

37 t mm\Z UT, H«J 17 1 XntbtlZik&V!) 1 7 2 (0. 116 g, 0: 211 
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ramoDfe «fctf h V 7;uj£$p&(0. 300 mL, 0. 317 mmol) X *) ^fefal 7 5 (0. 0186 
g, 20%)*mtc o 

APCI-MS m/z: 449 (M+H) + . ',..<. 

mmmi 7 3 m^mi 74) 

##$|4 3 TftktLfc-ffc^tt r r (0. 103 g, 0. 184 mmol) £ t e r t -^/KT 
/I/ =t (5 o ^ 2 - ;V^7 :/ b ^JVT $ >-^M*& (0. 103 mg, 0. 184 

mmol)*5 £Xfi% !)!>Atert -~f Y**S K(0. 206 g, 1. 84 mmol) ^Mtl^ WEFZ 
15B#F^j$Lfc„. EiS^{-7K*5j;t^l.O mol/L^^B^, ffl^fvl^flbffi L 

9/1/1) *C»3Ki-5 - ^ <fc *) , ik&fo 1 7 4 (0. 0574 g, 67%) <£r^fc 0 
APCI-MS m/z: 465 (M+H) \ 
HJfe^Jl 7 4 .(ffc&fel 7 5) 

2U60H1 7 1 tPHI^LT, 4X^htlfdt^ s s (0.218 g, 0.380 

mmol) (tert-/f ^>^J/V^=-/^) / — /W 5 V (0. 306 mL, 1. 90 

mmol) TO U^Afert-^h^ K(0. 426 g, 3. 80 mmol) 
2feV^, 7 ^^teiLT, h y 7;^n^(0.500 mL, 0.528 mmol) T?*0: 

mt % r. £ J; 9 , 1 7 5 (0. 0346 g, 46%) £#fd 0 . 

APCI-MS m/z: 463 (M+H) + . 
*»«17 5 (flS^*17 6) 

HJfe#Il 7 3 ^WlfclLTs ##^j44"C#e>tb^b^s s (0.122 g, 0.213 
mmol) v 2 - 7" h x-?-)V7 $ (0. 122 mg, 0. 107 mmol) & £ # !J ? 

Atert-^h^>K(0. 239 g, 2. 13 mmol) J; «9 . 7 6 (0. 0626 g, 62%) 

APCI-MS m/z: 479 (M+H) + . 
m&Ml 7 6 7 7) 
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2-fc Kn^v-T-fe b7x/ >-(1.03 g, 7. 60 mmol) &DMF (50 mL) lC^fl?U 
*S7K^(1.20 mL, 12.7 mmol) *5 £tfN, N— ^ 5 / t° V v^(l. 03 g, 

Yfy?*- (^if- ^/^cr.^=20/l->10/l) T^Mi"^ - t K £ t) , 2 - 
T-fe b ^ iXTir F7i/y(0. 941 g, 69%) 

MIR (300 MHz, CDC1 3 ) : 2.24 (s, 3H), 5.35 (s, 2H), 7.45-7.54 (ra, 2H), 
7.57-7. 65 (m, 1H) , 7.88-7.95 (m, 2H). 
X$i2 ' 

_h|B-e#^^c2-Ti? b^r^Tir b 7^7 >- (0.637 g, 3.57 mmol)£^/- 
Ml5mL)Kl^?U ^-fe-^^/W^i?K^^(508 mg, 3. 98 mmol) ^S. 
-?2B#P B m#Ufc 0 Sf&^tl^lEli^bfc^, ^&^nn^V(15 mL) 
UlJBBSU try i^y (1.00 mL, 12.4 mmol) fed; by ^WtfHn^ K 
(1. 40 mL, 11. 4 mmol) %Mx.. ^.UX 12 H^jf #Lfc c ^ffiZfmfiti&A&1- 

7 ^ -(-^r^^/^m^^=9/ / l-^4/1^2/l) TitM1-5 ^ i «9 . 
1 7 7 (0. 592 g, 39%) &'&tc 0 
APCI-MS m/z: 420 (M+H) + . 

mmmi 1 1 at-B-mi 7 8) 

2 3 T^kft-Mfc^w (0. 304 g, 0. 806 mmol) a n 7^ >(15 mL) 

td£J$U N, N' S;^y*-M0.539 g, 3. 32 mmol) *Mx.. M 

ux 2 mmmw^ 0 &j&m\m%ifim*mi- v y t^mm^M^ mm^^ 



107 



WO 2004/111024 PCT/JP2004/008375 
^fvU=4/l-2/l->f^l) T-mU-fZ £ «fc ?K ik&%nr7 8 (0. 360 g, .95%) 

'H-NMROOO MHz, CDC1 3 ): 1.27 (s, 9H), 1.31 (s, 9H), 5.28 (d, J = 11.0 Hz, 1H), 
5.63 (d, J = 11.0 Hz, 1H), 7.06-7.09 (m, 1H), 7.25-7.45 (m, 6H), 8.03 (br s, 
1H), 8.10 (br s, 1H). 

mmmi 7 s 

MMM 17 7 X^hfltcit^ 1 7 8 (30. 8 mg/ 0. 0653 mmol) & *?9 p n ^ ? ^ 
(2 mL) KAMI'S / — /KO. 0784 mL, 1. 31 mmol) ^flPx., MUX 3 

ufc 0 mt&wmm ^7^- mm^^) xmrn-tz z.t£. <t 9 % 

tt&m 1 7 9 (27. 1 mg, 89%) £#fc 0 . 
ESI-MS m/z: 465 (M+H) + . • 

nmn 7 9 «b^i so 
mmmi 7 stpttat, n^ji 7 7xmt>frtc.fc&mi 7 8 (30.8 mg, 

0. 0653 mmol) *5 cfcOTT -^^/iccf- U V v^T 5 ^ (0. 138 mL, 1. 31 mmol) £ *) , it 
&® 1 8 0 (23. 6 mg, 74%)£#fc„ 
ESI-MS ra/z: 492 (M+H) + . 

18 0 18 1) 

1 7 8 t IT, 17 7 X^bfltcit^ l 7 8 (36. 8 mg, 

0". 0653 mmol) 1 - ( 2 — T 5 / t°n y (0. 166 mL, 1. 31 mmol) 

<fc <9 , it&M 18 1 (26. 5 mg, 78%) £r#fc 0 
ESI-MS m/z: 518 (M+fl) + . 

$mmi 8 1 wk-a^i 8 2) 

###1 8 .T*#^)^fc{k^ g (0. 189 g, 0. 469 mmol) & ^ * / -M6 mL) fci^ 
U O-^fvV'fc Kn^S^KT 5 ^t£Ifei£(5L 7 rag, 0.619 mmol) ^rjbn^.^ tttt? 

i. 5 B#r^m#Lfc„ Kisjftmffisi^ifcjc*^- h y ^tm^^d^ * pp*w 
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^ <k «9 . 1 8 2 (0. 174 g, 86% ) £#fc 0 

APCI-MS m/z: 433 (M+H) + . 
H»!ll 8 2 Ut&mi 8 3) 

Hftffll 18U P^ltC UT, 8 X^tbtbtcik-e?®) g (0. 191 g, 0. 474 mmol) 

*5it>^{t;t Kn^vvKT^-^A (42.5mg, 0. 612 ramol) £ 0 , 1 8 3 

(0. 146 g> 73%) &#fc c 
APCI-MS m/z: 419(M+H) f . 
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$ 30 g, 65. 1 mraol) £ ^ * / — ;w(50 mL) i: M^fc (50 

mL)(DtS#^^^L, -^/^f»^/Kl7.0 mL, 98.2 mmol)*3 £X?mM 
^(l.OOmL, 12.0mmol)^B)t, ^.T* 11 R#H1^#Lfc e #ftti Lfc@ft£3&U 

^V^^/l^:*7VKll. 1 g, 64%)£#fc„ 

X TM2. 03 g, 7. 65 mmol) £ i?t n P * ^ (40 mL) fc^fl? U t° U > (4. 00 mL, 
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49. 7 mmol):jo < fct#&fb h V * ^T-fe^(5. 60 mL, 45. 5 mmol) Sr^Px., ^UX* 

a (3. 25 g, 98%) &#fc 0 

1 "C# ktuMb^fe a (519 rag, 1. 20 mmol) £TH F (10 mL) tfc c 

ot^^ifibfc^ TK^b^ y^w^$ = ?A© 0.93 moi/L ^ 

^rf-^^ (5.30 mL, 4.93 mnol) SrJW^, 2.5 B#Fp^#Lfc<, SJSi&fc&zkfiiitlfc 

^P^b^77^ (>v^^^./B¥R3i^/V=4/l-»2/l) -Cities £ H: «fc «K 
{b-a-tl b (348 mg, 74%) £#fc„ 
ESI-MS m/z: 392 (M+H) + . 
###J3 Wb^fec) 

###1 2 t?# btltcit^ b (234 mg, 0. 597 mmol) v 5 ^ n n ^ ^ (10 mL) le: 
m*U -^DAmt°y^l7A(783 mg, 2. 08 mmol) Sr^Dx. N gifi^C 60 Nf|fflfli# 

^•7f^77i>- (^^rf - >-/^^^=4/l-^2/l) t?l*Mi- : 5 - £ £ <fc «9 , 
4b£*#i c (155 mg, 67%) £#fc„ . 
##M4 Ofb£#Jd) 

3 "C# btltcfc&%) c (55. 8 mg, 0. 143 mmol) Irl, 2-^PDx^y(5 
mL) U g^(0. 0450 mL, 0. 786 mmol) N n -^P fcVl'T $ (0. 0538 mL, 0. 654 

mmol)*D hVT± h^r^7k^b^!7^ f V ?A(130 mg, 0. 612 mmol) £2!P;t, 
^*&T« 12 R#|R|»#Lfc„ BLl&m\Z-ffifa$iWtfrmi- Y y ?i*7K}«(30 mL) ZM*., 
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(51. 9 mg, 84%) £#fc 0 
ESI-MS m/z: 865 (2M+H)\ 
#%#|6 e) 

/V ^(8. 13 g, 42. 3 ramol) £ $ %/W<i? R(3. 86 g, 42. 3 moral) i D\ 3 - 

b^rv^- l -y^^/w- i —-?xij*j y=fit^*;w?yy(io.6 g, 
94%) £#fc„ 

^?U-l-y°X2^y y=^±^^/uy<^y(7.76 g, 29. 2 ramol), I* y S^(11.3 
mL, 140 mmol) &&XJRM.{k V V * ^/UT±^/^(U. 4 mL, 117 mmol) «k *) v fc-g^fc e 
(9. 70 g, 77%) %ntc 0 

2 £ PBSfc LT, 6 -C#e>tlfc^#l e (1. 50 g, 3. 46 mmol) *5 «fc 

TffcmitifJ y^/Vr/Vi-V J±<D 0.93 mol/L.^f-y$£f£(12.5 mL, 11.6 
mmol) £ r> , ik&m i (1. 49 g, 100%) £r#fc 0 

##M8 (JMMfeg) 

m^mstmm^x, &%m7x*&t>titc4k&®f aoo g , 2.47 mmoD&j; 

TJ^-^nA^fy ^^a(2.94 g, 7. 81 mmol) «£ 9 % g (517 mg, 52%) 

IS1 

1 ©Ig l UT, 4 b l-7x^- l 
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J > (0. 588 g, 2. 85 mmol) *5 it^rt ^ jJ/W*i? K (0. 260 g, 2. 85 mmol) «fc 9 . 4 
h^-l-7s-/U- 1 -7 ? ^/>'=^^-fe^^/W^/^ (0.700 g, 

88%) &#fc 0 
Ig2 

1 ©I@ 2 t mm^. UT, ±IB-C*# bftfc 4 -ii/ViS* h l-7x 
-/I'- 1 / V=^-fe ^ %/W<^X0. 700 g, 2. 51 mmol) % fc°y ^(0. 431 
mL, 5. 34 mmol)*5 £TfiM.fc V V * ^Tir^/KO. 549 mL, 4. 45 mmol) £ 9 , 

(318 mg, 64%)£#fc„ 
###|1 0 Wfcg^fci ) ... 

2 £ mm?- tt, ###1 9 T*# bfotz.\t^m h (667 mg, 1. 49 mmol) *5 £ 
t^TK^by f^7/^;^!?A© 1.00 mol/L ^1^^(3.00 mL, 3.00 mmol) 
£ 9 s it&m i (0. 393 g, 63%) £#fc 0 

ESI-MS m/z: 418 (M~H) _ . 
m-M 1 1 ({h^#Jj) 

3 £ IrI^Ic tt, 1 O T*#^ttfcfb^ i (338 mg, 0. 805 mmol) 
*5 £Xf-? ni*@?fc o y >?^.t>A(878 mg, 2. 33 mmol) J: 9 ; 4fr&4&.j (189 mg, 56%) 

1 2 (fc^lk) 
Igl .. ■ ' ; 

2-T^/T±h7^; ^^(2. 93 g, 17. 1 mmol) &T± h~hV /Kl00 mL) 

t e~r t-^/yQS.W g, 22.9 mmol)*5 XXf4 - 
>VT%; t°yV^(2.21 g, 18.1 mmol) %Mx.. m.UX* 10 B#M# Vtc a frfem^ 

2- (ter t-7'h^>^fal'7^;) Tir h 7 ^ / >-(865 mg, 21%) 
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±mx^hfltz.2- (t e r t b ^^^/Wttn^T $ J ) T±b7^y> 
(851 mg, 3. 62 mmol) £^ * / — /V(20 mL) U $ Kj&ife£ 

(1.03 g, 8.04araol)^Px. N ^fit? 15 Ufc» KJ&^Tk^Px., 

^Sr«JBES*-r5ii:H:J:0, 2- (t e r t h ^v^/w^/i^r $ y ) T 
ir h!7*y ^=^fe*#/W*;/^&#fc 0 '&tbfotc2 - (t e rt-yh^ 
/W£~/KT5/) T± h7^;^=^*±*%/U/<>r>'&V > ?uri*?^(5Q mL) 
U fc° JJ 75 mL, 21. 7 mmol) *5 J; xm.it YV* ^T±f-/l>(2. 23 mL, 

18.1 mmol) £ftj;t % 16 #IWSt#Lfc. ^fcfcj&fi&ifcjc*?- h y £.Mc 

ft&m<.-m&Ltt&, m&mm- b v trx-eitMu mm^m±^vtc 0 mm 

ff;V$i v&trwb iff 7 — {^^^/WW.^/^=^/l^/l) \t 
TttRU Yb^k (910 mg, 53%)£#fc 0 
APCI-MS m/z: 477- (M+H) + . 
1 3 tfb£4fem) 

#%#| 1 2 "C# b^fc-ffc^ k (369 mg, 0. 770 mmol) £ S?^ a n ^ # :x(l0 mL) 
fc&A? Lfc 0 n O^fd h y 7/1^ nil (1. 0 mL) SrJbP*., gfi-C 2 ^pg»^ Lfc 
^^ir«JE@*U fc£#lm&hy 7/^n^^(436 mg, 100%) t UT# 

##M14 (fb^tJn) 
III 

gH^7^£A(II) (125 mg, 0.559 mmol) *5 £ y 7 31 -/I'* ^7^^(317 
mg, 1.21 mmol)&THF(50 mL) fcjgffiSLfc, I^CN- t e r t--fb^> 
jj/UtfaA'—fi -T y~ >-(2. 07 g, 10.9 mmolh 7 a: n ^ (1. 61 g, 13.2 

mmol), ^WtK (0.477 mL, 26. 5 mmol) 38 it* h V * ^/I^^&tM£K3. 23 mL, 15. 9 
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U3-(ter t--7b*iy%/l'tf~/\'T$;)-7vV3r7^; V(1.85g, 68%) 

±|B-t?#^ixfc3- (t e r t-7*>=3r^;^-/i'7^) -/nt°t7xy. 
>-(513 mg, 2,06 mmol) * ?l * 7 -M40 mL)fc^Lfc 0 ^ ©^It^-fe ^/l' 
^VKWW£(562 mg, 4. 40 mmol) fcj&PKL, iat*8 l$ipLfc 0 . R^^tR^t 

-ets&ufc^ fm&mm®&u mn&mMs- (ter t-^-h^*^ 

=/KT 5: /) r/o fc°^-7 * / ^ = ^-fe $ fjfr^/y • 513 mg) £r#fc„ #£>*tfc 
@#©-gB(198 mg)Sr^^-nn^^^(10 mL)fcift!?Lfc.. c©»fc'!Ji;y 
(0. 300 mL, 3. 73 mmol) *5 £. Ifigfls b V * ^/VT-fe^vWO. 415 mL, 3. 37 mmol) SrJjU 

MaTf 22 ^FiwaM^ufc. Rj&fflzLma&kWtfcm^byv&Tkmk&toZ-, ^ 

^b^77<f- (^=3f-f-^/f^^^=2/l) fcTfflffii U 4b^#> n (319 mg, 82%) 
APCI-MS m/z: 491 (M+H) + 

37i HaiC Lt\ #3§-$l 1 4 T*# n (274 mg, 0. 557 mmol) 

*5<fctf h y 7/^a^(1.0mL) «fc 0 , fb^o £ b y 7^nW^SLt UT(252 
mg, 90%)#fc. 
APCI-MS m/z: 391 (M+H) + . 
##«16 Wb^fcp) . . 
TK^b-7- h y !7 A (2. 68 g, 66. 9 mmol) £tK (2 mL) U 1 , 4 - v^^rf- 
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^(4 mL) &MtL. &l^X'&%m 9 V&bthZiti&foh (9. 65 g, 22. 3 mmol) 

tz 0 m.MX- 5 B#fflJt#.Lfcfc, lmol/L *»(20 mL)*5 J;tfzk(30 nL)£Jq*. % #f£t| 

ufc^, mm&m-z ^ t \cz v p (9. 17 e , 95%) %mc 0 

1 6 X^htltcit^ p (4. 44 g, 10. 2 mmol) & t e r t / -/W 

(100 mL) tefflt u 80t:^pfibfe o r h y =^f-/ur ^ ^(1. 4 mL, 10. 2 

mmoD&itJSTvMbv^cn— /Wj^/fty M2. 2 mL, 10. 2 mmol) £r#P;i, |^^-C9 
B#P H m# bfco S^^^ffT^ U 7k (100 mL) ^n^@^m^^(300 mL) T'tt 
Wbfc 0 ^ail^?P^7K(50mL)^#bfcm, ^TKift^ h y !>AT^iU 

^^=3/1) 1:^1-5 r t J; !9 x ffc&4fr q (1. 91 . g, 3. 78mmol) £#fc e 
###!I18 (fci^r) 

#%#| 1 7 T#btL^c>fb^ q (1. 91 g, 3. 78 mmol) £ 4 mol/L ^Tklf-f^ 
^/U(50mL)m^L, ^T*30^WgUfc o }^£^BE^5feU r <D 

&^(1.43 g, 3. 24 mmol) &#fc 0 
APCI-MS m/z: 405 (M+H) + . 
1 9 Ub&m s ) 

###J 7 "eft btLfc^tJ f (508 mg, 1. 25 mmol) n n ^ ^ V (20 mL) tJl 

ItfllU f y ^/VT 5 >-(0. 251 mL, 1. 80 mmol) &#P;i, 0 < C^4PLfc o &^T;\ 
* * ny^ K(0. 116 mL, 1. 50 mmol) ^T30 ftf^MW L 

fc„ S^{C17R*5J;^1 mol/L tWSrJD^L; ^ n P*/W^#jffiLfc 0 £-$£Jl&g& 
^^zKT^bfc^, y ^At«L, ^Sr^JBE^-r^r fcfc: 

<fc 5 > it&m s (0. 623 g, 99%) &#fc 0 . 
APCI-MS m/z: 484 (M+H)\ 
|Mf#|2 0 (fc£*t) 

###J 1 (Dig 2 P&K: LT, 6 1 "C# b*t5 3 - ^ h =3r v'^/i- 
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7$-/v- l -7i^ 1 -zfxis<; 1/(1.00 g, 3.58 
mmol) V ]} M xi JAY (1. 49 mL, 14. 3 mmol) id <fc Xf- k° V W (1. 48 mL, 
17.2 mmol) 

±B<D&fo$LJ$.m* 5 mol/L 7k^{b^ b V !>^7K^(10 mL):fc£U^ 
*/-M20 mL)<D?ll^?£^fi?U 2mmV<W:W^tc 0 fcfoU&M* 1 
mol/L t« (200 mLMc?rFU ffi&Ltc&&ti:m$}*tiS.'&U ~M£&mir%zb 

\C X «9 t (1. 39 g, 99%) &mtCo 

#%#J2 1 tffc^fcu) 

2 0 "C# bfofz.ik&y?) t (1. 39 g, 3. 55 mmol) £ T H F (10 mL) fcfeffi Lfc 0 
r^IICN, O-v^^^/H: Kn^^T^ ^^(0. 416 g, 4. 26 mmol) 3o £ 
tW, N-jJ/l/tf-S^M $^V— (0.634 g, 3.91 mmol) ^Px. x latl 5 
f^^#Lfc„ SJ^M^tK^Px., ^np^AT^fflbfdo ^aJf£rl mol/L i£. 

^£vy ^/i^^i^ p-^ (^Da^vV^/- /i"=99/l-* 

95/1) T^^-T 5 r b \Z. £ 9 , tyL^m u (1. 02 g, 66%) &#fc 0 
###!2 2 (ffcl^v) 

2 1 1?# h tb±ik&%} u (0. 372 g, 0. 856 mmol) % T H F (15 mL) V 
fc 0 ^vrnm* Ot^^U/c^ tK^^v 5 ^ y/f/VT/l'^^© 1. 01 mol/L 
^^f-^^(L68 mL, 1.70 mmol) &JP;i, 2.5B#^^bfc 0 S^^MtK^P 

•j- b y *A&j;tf&?q«?- h y ?j»7mm*tnx x £ 1 B#F B m#bycm, m. 
mmm-v y ^a«u ^^i±©*Lfc 0 mm^>v 

(0.249 g, 77%)&#fc c 

HJI#J 17 6 T*#£>;ftfcfc'8^ 1 7 7 (0. 585 g, 1. 40 mmol) * / — /V(15 mL) 
fctmU -Th]) h^v-K(0.170g, 3. 14 mmol) ^Px., ^Tt* 6 
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- (^•^f-^/^m^=9 / /l-*4/l->2/ / l-^l/l) TJW$41-5 £ £ J; !? x 
few (0.206 g, 39%)&#fc„ 
APCI-MS m/z: 378(M+H) + . 
###|2 4 (ffc^x) 

Tklfe-fb^ M)^(2.7g, 67 mmol) (23 mL) U * * J —;V (30 mL) 

^ifco -<D^lC x #^j9T#^)ttfC'fb^h(254mg, 0.567 nmol) Sr*Dx. % 
^ifcVC 5 m?mWLtc 0 . SfS^Kl 1 mol/L ^(20 mL) *5 X "Cfije (30 mD&AD;^ 

tfc&Vtc^ fflEfflktZ Z. t V) s ffr&fcx (234 mg. 95%) £#fc 0 
l HNMR (270 MHz, CDC1 3 ) 6 (ppm) : 1.29 (s, 9H), 1.32 (s, 9H), 1.65-1. 75 (m, 1H), 
2.10-2.35 On, 2H), 2.50 (m, 2H), 3.10-3.20 (m, 1H), 7.23-7/35 (m, 6H), 7.92 
(br s, 1H). 

###12 5 ({b&fyyj ■ 
Igl • 

3/N^SfeVty^^(1.00 g, 7.57 mmolh 3- ( t e r % --f^jWt^jWy 
V^tti/) 7x=/l/#n^8(2.23 g, 8.84mmol) x h y 7 ^~/U/fr*:7 >f ^ 
(0. 280 g, 1. 07 mmol) & «fc tf»»^< 7 17 A (II) (0. 10 g, 0. 46 mmol) ^THF (20 
mL) \zmm U 7k (0. 340 mL, 18. 9 mmol) &,fct#&7kfcVS V >Wti2. 30 mL, 11. 3 mmol) 

12 WtLWfttiL? nvf^77^- (lH# : Hi-Flash™ column, 
*V^/mWt^/l'==3/2)X~mmirZ>ZtK2:<9 s 4- (3-tert-7*^ 
^»!)my7i^) -4-^-^y7^/^^^/^77";lx(557 mg, 
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23%) £#fc 0 
APCI-MS m/z: 323 (M+H) + . 

xm2 

###Jl<DXm £|f3»:LT, ±fBT#^>nfe4- (3-ter t 
t^jV^/y jVir^yy - 4 -;T^y 5vl^;*x/V(557rag, 1.73 

mmol) (gcift):i8 £ Xf^± K K(481 mg, 5. 28 mmol) i^fo^S 

Ztfc£V) s 4- (3-ter t -^/V-i^^vkv'y y^-zU) -4- 

^*-fe 5 # /W< 9 J •f'f-jvm* f'A'^X 7- /Is (540 mg, 79%) £#fc„ 
IS3 

1 ©Ig 2 £ liJtfifl LT, ±fB-e#f>nfc 4 -(3-tert 

(540 mg, 1. 37 mmol) £ t° y ^(O. 662 mL, 8. 19 mmol) teXTfmt h ]) ^ 
^Ml. 00 mL, 8. 12 mmol) t SJ&£it:£ - £ fcl.J; 9 ^ .-fb£#J y (309 mg, 40%) 
fc„ 

APCI-MS m/z: 564 (M+H) + . 
##$|2 6 (ik&mz) 

2 5 b tltcit^ y (246 mg, 0. 436 mmol) & T H F (10 mL) U 
Tk^T. Tk^f S^f y -ff-fVT^ %=-*7& (1. 01 mol/L h ;V=z. y$&Jfc l. 38 mL, 
1.39mmol)^P^ x mW&X 2 Lfc 0 $ ^^H^^TK^b^-T y ^/l" 
T/l" 5 = !7i* (1.01 mol/L h/^l^m^, 0.86 mL, 0.87 mmol) 1 B#f^3f# 

ufc^, t&iw^ b y ^ A7K^*5<t^7kw^- h y ^ a^p'x, mm.x 45. 
^m#tfc 0 itf§§:£»ju ^i±m^Lfc^, mmttu&mwi&tv^hy 

z (145 mg, 62%)£#fc 0 

X HNMR (300 MHz, CDC1 3 ) 5 (ppm) : 0.17 (s, 6H), 0.96 (s, 9H), 1.29 (s, 9H), 1.33 
(s, 9H), 1.57 (m, 1H), 2.05 (m, 1H), 2.29 (m, 1H), 3.13 (m, 1H), 3.70-3.80 
(m, 2H), 6.70 (m, 1H), 6.80 (dd, J = 2. 0, 2.2 Hz, 1H), 6.93 (m, 1H), 7.17 (dd, 
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W W 

J = 8. 1, 8. 1 Hz, 1H), 7.89 (s, 1H). 
#%#!2 7 (fc£4fea a) 
##$| 2 6 -efttbinitik'&to z (72 mg, 0. 13 nnnol) £ n o ^ ^ y (1 mL) ^ 

— A^t°y ^~£A(156 mg, 0. 415 mmol) £fi"C 24 R#|HI»# 

>-=9/l)T^M1-^r £fc:«fc»K '-fk^a a (43 mg, 60%) Srfcfc. 
APCI-MS m/z: 534 (M+H) + . 
#^2 8 bb) 

###|.l 4 0±B2©4 , M#'i UT#^tt5 3 - ( t e r t -:/ 
/VT^y) 7°afc°^-y3:W=^ir$^7;W^>/>'(4.07 g, 12. 6 mmol) 1> 
V(20 mUfc^lU tfy i^V(5.4 mL, 63. 1 mmol) £5 <fc t^zkg'Egl (6. 0 mL, 63.1 
mmol) SrAnx., gi&T? 24 H#ra&#Lfc, SJcS^^fi&jftJ^BftTK^^ b y * 

jpx., sixf/K'itaLf: 0 &mm*mu ; kmjkx*mfr\Jtc^ by 

">A-CftiftUSiSE*iftBE«*bfc. ^mc^^y-/V(30mL)*5«t^l: K7>^- 
l7K?tl#J(20 mD^DXLx ^ffl-C 1 l$IRI»#Lfc. lmol/L !6SfeS:*Bx. N 

(6itU *jfc<H*BE«*Lfc. 8HSEteS?>f yi/tf tV^-x/i- (30 mL) 

95%)£#fc„ 

APCI-MS m/z: 365 (M+H) + . 
##fj2 9 Wb^c c) 

III9 8 8 tmUKVX, &%W2 8T*#feJXfc'flS^<iJb b (103 mg, 0.283 
mmol), 4-yn^fWn7-{ K(0.082mL, 0. 707 mmol), fc°y S^(0. 072 mL, 
0. 848 bbo1)^3 itfBMH- h y # A (232 mg, 2. 83 mmol) <fc *) % fl^fc c c (103 mg, 
84%)£#7c 0 

APCI-MS m/z: 433 (M+H) + . 
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#%#J3 0 (fb£*dd) 

H«J tt> ###| 2 8 "C# tbtltcit&yo b b (400 mg, 1. 10 mmol) , 

fc° y V s V (0. 222 mL, 2. 75 mmol) , 5 - -f P ^/< U U;^P7^K(0. 367 mL, 2. 75 
mmol) *5 iUTOH" h y £ A (225 mg, 2. 75 mmol) £ 5 , d d (490 mg, 100%) 

l HNMR (270 MHz, CDC1 3 ) 8 (ppm) : 1.44 (s, 9H), 1.85-1.98 (m, 4H), 2.30 (s, 3H), 
2.44-2.55 (m, 3H), 3.17-3.29 (m, 2H), 3.68 (m, 1H), 3.86 (m, 2H), 4.64 (br 
s, 1H), 7.21-7.33 (m, 5H). 

mi&M 7 7 (dtm 5 1 mmiz. ut\ 1 2 -cnhtizfc&m k 0. 13 g , 6. 57 

mmol)*5j;0 4 mol/L 4S^7Kfg-B^H^^/l«K (30 mL) £ *) N ^inKDliJg 
(2.80 g, 5t*ft) £#fc 0 

X H NMR (270 MHz, DMSO-dg) 8 (ppm) : 1. 17 (s, 9H), 1. 32 (s, 9H), 4. 06 (d, J = 13. 7 
Hz, 1H), 4.21-(d, J =13. 7 Hz, 1H), 7.20-7.44 (m, 5H), 8.30 (br s, 3H), 11.17 
(s, 1H)-. 

##^3 2 (f&a^f f ) • 

3 1 X^bfrfcik&%>m<Dm&m2. 80 g, 6. 78 mmol) n n * ^ V 

(50 mL) [Z.mffi U Tk&TN b y x-f-A'T $ > (3. 80 mL, 27. 3 mmol) & £ Tfi 3 - ^ 
p n l/p^y*,^-,^ p 7<f K(l. 24 mL, 10.-2 mmol) |rJ*B£-C 20 # 

18188$ Lfc 0 RiS^^7K*3iI^l mol/L m^^PXL, ^nn^A-etttabfc:,, ^ 

/woft&SlfcT? b y ^ i/->> 3 - 1 ^ ^ 5 % f f (3. 01 g , 86%) & 

ESI-MS m/z: 515, 517 (M-H)". 
###|3 3 Mgg) 

2(DIg2©tt J f|fti: 2- (t e r t -7 h*i'3J/l'tf=- 
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A'TS/) T±hy=^/>=^^-±^^/W^/y(2.91 g, 9. 44 ramol) ^tK^ 
(30mL)^nx., 130^ 5 fr^X 70VX* 1 B#r^#bfc 0 S^Srfii^, 

<fc 5 , g g (2. 06 g, 56%) £#fc 0 

APCI-MS m/z: 393 (M+H) + . 
#%#|3 4 «Mhh) 

##09 3 3 Tft&tl/fc-ffr^Mfe g g (2. 01 g, 5. 12 mmol) %T± h~hV M20 mL) 
fc?£fl?U t K7v?y • 1 zMfc&J(8. 0 mL, 0. 16 mol) ^inxL. ilTfi ^^#L 

h v v&vmkVs m±mmvti 0 mt* 12 mmum* *^ 

7 4 — : Hi-Flash™ column, ^^>/W^^^=2/Z) X*ffiM1r5 
<fc *> , h h (1. 42 g, 79%) zmco 

APCI-MS m/z: 351 (M+H) • 
##0||3-5 tfb£4&i i) 

^M^II8 8 ^I^^CLT, ##^!J3 4^#f>nfc^#)hh(1.01g, 2.88mmol)' 
£fc°y (0.585 mL, 7. 23 mmol)*5 £tf4 -/D^/f!);^ P K(0.840mL, 
7. 24 mmol) #^-e, DM S O (20 mL) mtT h ]) V A (608 mg, 

7. 41 mmol) T^a-TS ^t\z£<9 s i i (0. 99 g, 82%) <H#fc 0 

APCI-MS m/z: 419 (M+H) + . 

###13 6 ut-sm j j ) 

H«!l7 7 0Ig5^SlCLT, ###J3 5-e#^ttfc^^li i (3.81 g, 
9. 10 mmol) £ 4 mol/L &ib7kif-@^^-f A4fiSft (30 mL) \ZMM U g?£T* 30 

ttZ.3:V) j j (2. 64 g, 91%) *mz. 0 
APCI-MS m/z: 319 (M+H) + . 
###!3 6 Wb^kk) 
m&m* Itmm^X, ^mi^AX^hflUt^miiYiil.^ g, 4.48mmolh 
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tr.IJ ^(1.20 mL, ift mmplK 5 —-fxx V ]} jU? K(l. 50 mL, 11.2 

mmol) & ±U«BfflW- h U * A (3. 7 g, 44. 8 mmol) J; 9 >fb^ k k (1. 85 g, 95%) 

APCI-MS m/z: 433(M+H) + . 
##0!l3 7 (fc^femm) 

HJS#J 7 7 Oli 5 i: mm\Z UT, ###| 3 6 X^^tltdt^k k (1. 85 g, 
4.28 waoDteXTf 4 mol/L ^b7k*-g^:^/1^7#(20 mL) <fc Y) , ft^ftmm 
(1.42 g, 90%)£#fc o 
APCI-MS m/z: 333 (M+H) + 
###|3 9 (^nn) ' 

. 7 7 (DIM 3 £ LT, 5 - f 3^>;*7/Wl? -/!✓) /1/P7i / V 

(0.299g, 1.28mmol)*5j;0^^fe^^/W^^K^^(O.49Og, 3. 84 mmol) J: 9 x 
5- h^^/^^^)^i/n7ccy ^=^^ir$^/w^/^(^^)^#f Co 

: 0^Ml(DJLU2 tmm^VX, ±fet:#^tvfc5- (;* h3->#/M?-/v) 
l/P7^y >-=^-k^^/w<:/^(0.233 g, 0.994 mmol), fc° P i^(Q. 387 mL, 
4. 78 mmol) jo J;tK&<fb hV * ^VVT-fe^vKO. 444 mL, 3. 98 mmol) i V s fb^n 
n(0.200"g, 4290£#fc o 
#Mf#l4 0 Wk^feoo) 

##^!{-2 0 ^UptC LT, 3 9 Tl#k;ftfc{bl^ii n (0. 200 g, 0. 420 

mmol) \ 5 mol/L TK^b"^ K V V&7kfeWi(lO mD&itM *7 — (20 mL) £ 9 {b 
£4fc o o (0.185 g, 98%) £#fc„ 
###|4 1 Ofb^pp) 

##M2 1 ^tHI^LX, 0 T#^;ft64b^#> o o (0.200 g, 0.447 

mmol), N, N' -^7/^^^ ^ ^/-/V(79. 8 g, 492 mmol) &J;U*N, O- 
^>/KT 5 >1Sifejfe-(6. 2 g, 64. 0 mmol) «fc B % {b^p p (0. 198 g, 
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90%)£#fc o 

mm\4 2 (Mqq) 

###|2 2 i:IIl#^LT s ##M4 lT#btt^b-a-tlp P (0.198 g, 0.404 
mmol) & «£ Uvklf {fci?-f V Zf^f^TlV X ^ $ J* (0. 95 mol/L ^=¥^ >SSfe 0. 51 mL, 
0. 485 mmol) £ 9 % q q (0. 154 g, 88%) &#fc 0 

4 3 r r ) 

7 T*#^tt^b^ f (0. 541 g, 1. 33 mmol) £v>^ nn^y (7. 0 mL) 
luj|#U h !Jxf/U7^y (0.464 mL, 3. 33 mmol):£<£tfp - h/lor^;*^*- 
p 7^ K(259 mg, 1. 36 mmol) g?&T* 15 R#r^# Lfc 0 MiS^T^ 1 • 0 

mol/L ^^oit/TR^P^.-^np^A-ettmUfco ^JI£7kTi5fc^Lfc#; 

**7kj»T- h y >)^^il, mm&mjE^itvtco mt^^v^^f^y^^^ 
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